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INTRODUCTION

The following site is located in the City of Newport Beach, at the northwest intersection
of Superior Avenue and West Coast Highway, in the County of Orange. The project is a
city park with proposed soccer fields, softball field, parking lot, and entry road via West
Coast Highway. Sunset Ridge Park has an approximate area of 20.4 acres, within the
limits of work. The total area of analysis is approximately 77 acres, and includes offsite
and onsite runoff, for both conditions.

This study is prepared to determine the 10 year and 25 year runoff for the proposed site
for the existing and proposed condition to develop onsite storm systems, including storm
drains, catch basins, and/or detention system(s). Preliminary recommendations to
mitigate any increased flows from the development are provided herewith.

METHODOLOGY

The existing and proposed condition rational method peak flows were analyzed using the
Advance Engineering Software (AES) package for Orange County, which complies with
the County of Orange Hydrology Manual, 1996 Addendum No. 1, 85% Upper
Confidence Level Procedure. The software computes peak flows based on the Rational
Method, and follows the requirements of the County of Orange Hydrology Manual.
Existing drainage patterns, and existing reference plans are utilized to determine drainage
patters for this study. For the purpose of modeling, the site and all tributary areas of the
site, are divided into smaller subareas to more accurately model drainage patterns. Once
all areas are divided into smaller subareas, intial subareas with flow patterns are
determined for software use. All areas and flow patterns are considered and used in the
AES software for modeling, to provide peak flowrates. Additionally, the parameters for
the rational method hydrology analysis for the existing and proposed condition are listed
below:

1) Storm Events — 10 year and 25 year

2) Soil Type D

3) AMC Il (Existing and Proposed Condition)

4) Land Use — Fair Open Brush (Existing and Proposed Condition)
5) Land Use — Apartments (Existing Condition)

6) Land Use — Public Park (Proposed Condition)

7) Land Use — Commercial, Parking Lot (Proposed Condition)

Soil type D is used for the entire analysis in both the existing and proposed conditions for
a conservative analysis.

SITE STORM DRAIN SYSTEM

Existing Condition

The existing site drainage patterns route storm water southerly and westerly and is
collected by an existing Caltrans 8’x5” RCB in West Coast Highway. The existing site
collects drainage via concrete v-ditches and terrace drains. Approximately 39.0 acres of
runoff from Tract 7852 and Tract 7817, an apartment site to the north, outlet into the
existing concrete v-ditch that runs southerly and ties into concrete box culvert in West



Coast Highway. Approximately 3.9 acres of Tract 7852 to the north, drains easterly into
Superior Avenue and is collected by existing catch basins, located on the west side of
Superior Avenue, before entering the onsite concrete v-ditch and is routed to the concrete
box culvert in West Coast Highway. A portion of street runoff from Superior Avenue is
also collected and routed onsite via the onsite concrete v-ditch. All other Superior
Avenue flows are collected by an existing catch basin on the east side of Superior
Avenue and routed easterly through Tract 8336. Additionally, portions of the existing
Banning Ranch also contribute to the existing box culvert. Capacity calculations for the
box culvert flowing full are provided in the appendix for reference. Refer to the existing
condition hydrology map for additional details.

Proposed Condition

Drainage patterns for the developed site will maintain patterns similar to the existing
condition, and will ultimately drain into the existing Caltrans box culvert in West Coast
Highway. Detention basin(s) will be provided onsite to ensure that the proposed
condition peak flows are reduced to meet the existing condition. Any necessary permits
with Caltrans will be applied for accordingly.

The proposed condition storm drain system will route all onsite and offsite flows to the
existing concrete box culvert with the use of multiple storm routing systems. The
proposed storm drain systems that will collect onsite and offsite flows will consist of a
bio-swale, interceptor drains, entry road flow basin, offsite flow basins, onsite dry creek,
RCP storm drain, PVC storm drain, and an underground CMP detention system.
Additionally, a gravel subdrain system will be provided across the park to pick up ground
water seepage coming from percolated surface runoff and irrigation runoff via the
apartment site to the north. Details of the storm routing systems are listed below. Also,
refer to Exhibit A for the proposed storm system preliminary layout.

1. Bio-Swale — Located adjacent to the park entry road. Provided to detain and treat
storm water flows in entry road and adjacent slope.

2. Interceptor Drains — Located between bio-swale and proposed parking lot.
Provided to collect runoff from existing preserved nature area and adjacent slope.

3. Entry Road Flow Basin — Located at the intersection of West Coast Highway and
the proposed entry road. Provided to collect flows from the entry road, preserved
nature area, and slopes. This basin is located and sized based on the ultimate
alignment of the Banning Ranch entry road, and will not be in conflict with future
sidewalk.

4. Offsite Flow Basins — Located at the northern corner of the site, and to the west of
Tract 7817. Provided to collect offsite flows.

5. Onsite Vegetated Dry Creek — Located within proposed parking lot, and routed to
drain beneath a portion of the parking lot via culvert crossing. Provided to collect
and treat flows from the parking lot.

6. RCP Storm Drain — Located throughout the site. Provided to collect offsite and

offsite runoff. Refer to Exhibit A for preliminary sizes.

PVC Storm Drain — Located throughout park. Provided to collect onsite flows.

8. Underground CMP Detention System — Tentatively located along southern edge
of baseball field. Provided to reduce proposed condition flows to the existing
condition flows. Sizing for the system will be provided in the Final Hydrology
Report. The system will likely consist of 96” CMP in a parallel and grid like
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orientation. Flows will enter the system via the area drain line(s), and also outlet
via a smaller pipe sized accordingly, to allow for storage in the system, which
would provide the reduction in peak flows in the proposed condition.

9. Gravel Subdrain System — Located across the southern edge of the park. Provided
to collect ground water flows. The system is 2°-3" wide along the whole drainage
curtain, and has a height of 10°-20’, per soils recommendations. It is provided to
collect groundwater seepage from the apartment site to the north, as well as any
percolated runoff from the park, keeping seepage from outletting to the slope
along West Coast Highway, which would cause slope erosion.

All existing concrete v-ditches and terrace drains onsite will be removed, and all offsite
flows will be routed by proposed RCP storm drain lines. Refer to Exhibit A for
additional information.

NOTE: A 36” RCP storm drain connection will be provided for future connection, to
collect future flows. Current sizing is based on the Newport Banning Ranch Hydrology
Report (Ref. 9), dated in 2008, prepared by Fuscoe Engineering. The pipe sizing is based
on a 10 year peak flow of 39.14 cfs, located at Node 16.60, in the report. Sizing of the
pipe is preliminary, and sizing will be coordinated with Fuscoe Engineering, if necessary.

CONCLUSION/RECOMMENDATIONS

Hydrology analysis of the existing and proposed condition show an increase in peak
flows, of 10.84 cfs and 13.27 cfs, for the 10 year and 25 year storm events, respectively,
due to the development. The proposed mitigation measures to reduce the peaks flows
from the proposed condition, to that of the existing condition peak flows per the table
below, include an underground CMP Detention System tentatively located just south of
the proposed baseball field.

Additionally, other detention systems that may be considered during final design include,
but is not limited to, rain gardens, infiltration trenches, storm vaults, and underground
retention systems.

Sizing and final details of detention systems will be provided in the site final hydrology
report.

A summary of the rational method analysis for the existing and proposed condition can
be found in Table 1 provided below. Also refer to the hydrology maps provided herewith
for additional information.

Table 1 — Summary of Rational Method Analysis

Description Q10 (cfs) Q25 (cfs)
Existing Condition - Node 35 144.72 175.50
Proposed Condition - Node 67 155.56 188.77
Flow Increase/Decrease: +10.84 +13.27
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1585

Analysis prepared by:
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* SUNSET RIDGE PARK ¥
* EXISTING CONDITION HYDROLOGY - 10 YEAR EVENT *
* INCLUDES OFFSITE RUNOFF FROM TRACT 7852, 7817, AND PORTION OF SUPERIOR *
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FILE NAME: 192-EX10.10
TIME/DATE OF STUDY: 15:55 06/29/2009

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ wAY (FT) (FT) (FT) (FT) (n)

1 36.0 18.0 0.020/0.020/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 1.00 TO NODE 3.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 853.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 88.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 402
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2 531
SUBAREA TC AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  TcC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS D 3.9 0.20 0.200 75 11.40

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.200

SUBAREA RUNOFF(CFS) = 8.81

TOTAL AREA(ACRES) = 3.93  PEAK FLOW RATE(CFS) = 8.81

ERE R R R A LR L S R R R TR R L P L R L L LT T T

FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 88.50 DOWNSTREAM ELEVATION(FEET) = 46.30
STREET LENGTH(FEET) = 780 00 CURB HEIGHT(INCHES) = .0
STREET HALFWIDTH(FEET) = 36.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.10
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

Page 1
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HALFSTREET FLOOD WIDTH(FEET) = 12.72
AVERAGE FLOW VELOCITY(FEET/SEC ) =
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.
STREET FLOW TRAVEL TIME(MIN.) = 2.12 Tc(MIN. ) 13.52
* 10 YEAR RAINFALL INTENSITY(INCH/HR) 2.296
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL 2.2 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.100

SUBAREA AREA(ACRES) = 2.23 SUBAREA RUNOFF(CFS) = 4.57
EFFECTIVE AREA(ACRES) = 6.16 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 6.2 PEAK FLOW RATE(CFS) = 12.55

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.43  HALFSTREET FLOOD WIDTH(FEET) = 13.41

FLOW VELOCITY(FEET/SEC.) = 6.31 DEPTH*VELOCITY(FT*FT/SEC.) = 2.69
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1633.00 FEET.

L T R L g L L R R R B A AN SR S PR AP,
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 41.67 DOWNSTREAM(FEET) = 26.71
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.62

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.55

PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 13.71

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1813.00 FEET.
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FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.71
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.277
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL 0.25 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.100

SUBAREA AREA(ACRES) = 0.25 SUBAREA RUNOFF(CFS) = 0.51
EFFECTIVE AREA(ACRES) = 6.41  AREA-AVERAGED Fm(INCH/HR) 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 6.4 PEAK FLOW RATE(CFS) 12.95
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 Is CoDE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 26.71 DOWNSTREAM(FEET) = 23.77
FLOW LENGTH(FEET) = 38.50 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.)

ESTIMATED PIPE DIAMETER(INCH) 15.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 12.95

PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.) = 13.75

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1851.50 FEET.
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 13.75
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.273
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.33 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.

SUBAREA AREA(ACRES) = 0.33 SUBAREA RUNOFF(CFS) = 0.62
EFFECTIVE AREA(ACRES) = 6.74  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20
TOTAL AREA(ACRES) = 6.7 PEAK FLOW RATE(CFS) = 13.54

Fo e e e e e e e e e e e e e e e e A e A A e e A A R R R R A R A A A R R AR AR AN RN R AR A AR AN A AR AR AR AR RN

FLOW PROCESS FROM NODE 7.00 TO NODE 9.00 IS CODE = 51
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>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

12.50
0.0244

ELEVATION DATA: UPSTREAM(FEET) = 23.77 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 462.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 1.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.196

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.77 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.24
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 1.26 TRAVEL TIME(MIN.) = 0.8S
Tc(MIN.) = 1

SUBAREA AREA(ACRES) = 0. 77 SUBAREA RUNOFF(CFS) = 1.38
EFFECTIVE AREA(ACRES) = 7.51 AREA-AVERAGED Fm(INCH/HR = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 7.5 PEAK FLOW RATE(CFS) 14.46

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.26 FLOW VELOCITY(FEET/SEC.) = 9.06
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 = 2313.50 FEET.

L R L L]
FLOW PROCESS FROM NODE 9.00 TO NODE 27.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 12.50 DOWNSTREAM(FEET) = 9.
CHANNEL LENGTH THRU SUBAREA(FEET) = 630.00 CHANNEL SLOPE = 0.0043
CHANNEL BASE(FEET) = 0.00 "2" FACTOR = 1.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00

#* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.027
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.55 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.91
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 1.77 TRAVEL TIME(MIN.) = 2.20
Tc(MIN.) = .81

SUBAREA AREA(ACRES) = 0.55 SUBAREA RUNOFF(CFS) = 0.90
EFFECTIVE AREA(ACRES) = 8.06 AREA-AVERAGED Fm(INCH/HR) 0.07
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 8.1 PEAK FLOW RATE(CFS) 14.46
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.74  FLOW VELOCITY(FEET/SEC.) = 4.75
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 = 2943.50 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

A R e e A e e S e A A e A S R A R AT R A A A A A A AT AN A AT AR AR AT AR AR AARN

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 312.00
ELEVATION DATA: UPSTREAM(FEET) = 79.10 DOWNSTREAM(FEET) = 73.00

TCc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 15.425

* 10 YEAR RAINFALL INTENSITY(INCH/HR) 2.129

SUBAREA TC AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap S¢S TcC
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL FAIR COVER

"OPEN BRUSH" D 2.21 0.20 1.000 83 15.43

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.00

SUBAREA RUNOFF(CFS) = 3.84

TOTAL AREA(ACRES) = 2.21 PEAK FLOW RATE(CFS) = 3.84
L L L L e L L L L T R TR S R R R R R

FLOW PROCESS FROM NODE 11.00 TO NODE 13.00 IS CODE = 51
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>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 73.00 DOWNSTREAM(FEET) = 46.5
CHANNEL LENGTH THRU SUBAREA(FEET) = 312.00 CHANNEL SLOPE = 0.0849
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 1.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 1.50

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.091

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.30 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.2

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.09
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 10.55
AVERAGE FLOW DEPTH(FEET) = 0.62  TRAVEL TIME(MIN.) 0.49
Tc(MIN.) = .92
SUBAREA AREA(ACRES) = 0.30 SUBAREA RUNOFF(CFS) = 0.51
EFFECTIVE AREA(ACRES) = 2.51 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) = 4.27

o

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.64  FLOW VELOCITY(FEET/SEC.) = 10.56
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 624.00 FEET.

L T L L R Rt LR R L L LT Tty
FLOW PROCESS FROM NODE 13.00 TO NODE 25.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 46.50 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 758.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 0.00 "Zz" FACTOR = 1.000
MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) 3.00

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.981

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 5.07 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.2
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.34
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 8.05
AVERAGE FLOW DEPTH(FEET) = 1.02 TRAVEL TIME(MIN.) 1.57
Tc(MIN.) = .49

SUBAREA AREA(ACRES) = 5.07 SUBAREA RUNOFF(CFS) = 8.13
EFFECTIVE AREA(ACRES) = 7.58 AREA-AVERAGED FmM(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 7.6 PEAK FLOW RATE(CFS) = 12.15

27.00
0.0257

o

0.20

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.17 FLOW VELOCITY(FEET/SEC.) = 8.84
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 25.00 = 1382.00 FEET.

B L D R PR E LR P P B R T R P e g ey
FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S copE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

LR e PR DL R LR L L E L L L LR PN LR R LR R R E L

FLOW PROCESS FROM NODE 17.00 TO NODE 19.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 49.00 DOWNSTREAM(FEET) = 43.20

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 15.219

* 10 YEAR RAINFALL INTENSITY(INCH/HR) 2.145

SUBAREA TC AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL FAIR COVER

"OPEN BRUSH" D 0.87 0.20 1.000 83 15.22

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.000

SUBAREA RUNOFF(CFS) = 1.52
TOTAL AREA(ACRES) = 0.87  PEAK FLOW RATE(CFS) = 1.52

A R A e A A R A R A A A A A T A A A A A A A A T AT A AT T AT A A iAo e e
FLOW PROCESS FROM NODE 19.00 TO NODE 25.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
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>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 43.20 DOWNSTREAM(FEET) = 27.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  325.00 CHANNEL SLOPE = 0.0498
CHANNEL FLOW THRU SUBAREA(CFS) = 1.52

FLOW VELOCITY(FEET/SEC) = 3.63 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 1.49 Tc(MIN.) = .71

LONGEST FLOWPATH FROM NODE 17.00 TO NODE 25.00 = 625.00 FEET.

T e e e e A A e N A A R R R AR A A T A A A A A AT drde o dr e R de A A dr e e ey

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
MAINLINE TCc(MIN.) = 16.71

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.033

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 2.50 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap =
SUBAREA AREA(ACRES) = 2.50 SUBAREA RUNOFF(CFS) = 4,13
EFFECTIVE AREA(ACRES) = 3.37 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 3.4 PEAK FLOW RATE(CFS) = 5.56

LR e e R e e B e R e R e R B e D e RS T

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **¥

STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 5.56 16.71 2.033 0.20( 0.20) 1.00 3.4 17.00
LONGEST FLOWPATH FROM NODE 17.00 TO NODE 25.00 = 625.00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.15 17.49 1.981 0.20( 0.20) 1.00 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 25.00 = 1382 00 FEET.
#*%* PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 17.51 16.71 2.033 0.20( 0.20) 1.00 10.6 17.00
2 17.55 17.49 1.981 0.20( 0.20) 1.00 10.9 10.00
TOTAL AREA(ACRES) = 10.9

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 17.55 Tc(MIN.) = 17.487

EFFECTIVE AREA(ACRES) = 10.95 AREA-AVERAGED Fm(INCH/HR) = 0.20

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 10.9

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 25.00 = 1382.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 408.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 97.30

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.)

* 10 YEAR RAINFALL INTENSITY (INCH/HR) 2. 763
SUBAREA TC AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL AREA Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS 2.9 0.200 75 9.79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.200
SUBAREA RUNOFF(CFS) = 7

Page 5



192EX10.RES
TOTAL AREA(ACRES) = 2.94 PEAK FLOW RATE(CFS) = 7.20
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FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.79
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.763
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
APARTMENTS D 3.0 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.200

SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 7.35
EFFECTIVE AREA(ACRES) = 5.94  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.9 PEAK FLOW RATE(CFS) = 14.56
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FLOW PROCESS FROM NODE 21.00 TO NODE 23.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 90.70 DOWNSTREAM(FEET) = 44,32
FLOW LENGTH(FEET) = 1567.00 MANNING'S N = 0,013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.89

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.56

PIPE TRAVEL TIME(MIN.) = 2.40 Tc(MIN.) = 12.19

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 23.00 = 1975.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.19
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.437
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS D 32.99 0.20 0.200 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.200

SUBAREA AREA(ACRES) = 32.99 SUBAREA RUNOFF(CFS) = 71.16
EFFECTIVE AREA(ACRES) = 38.93  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 38.9 PEAK FLOW RATE(CFS) 83.97
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 1s COoDE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.19
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.437
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 2.00 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1,000

SUBAREA AREA(ACRES) = 2.00 SUBAREA RUNOFF(CFS) = 4.03
EFFECTIVE AREA(ACRES) = 40.93  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =

TOTAL AREA(ACRES) = 40.9 PEAK FLOW RATE(CFS) 87.99
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FLOW PROCESS FROM NODE 23.00 TO NODE 25.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 44,32 DOWNSTREAM(FEET) = 27.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 561.00 CHANNEL SLOPE = 0.0309
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 1.000
MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) 3.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.370
SUBAREA LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Ap sCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" D 1.30 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 89.26
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TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 15.59

AVERAGE FLOW DEPTH(FEET) = 2.39  TRAVEL TIME(MIN.) 0.60

Tc(MIN.) = 2.79

SUBAREA AREA(ACRES) = 1.30 SUBAREA RUNOFF(CFS) = 2.54
EFFECTIVE AREA(ACRES) = 42.23 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = .2

TOTAL AREA(ACRES) = 42.2 PEAK FLOW RATE(CFS) = 88.10
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 2.38 FLOW VELOCITY(FEET/SEC.) = 15.51

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 25.00 = 2536.00 FEET.

LR L L L VTR R A L R T 2 R T R R L R TR TR R R R o)

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR; (INCH/HR) (ACRES) NODE
88.10 12.79 370 20C 0.05) 0.26 2.2 20.00
LONGEST FLOWPATH FROM NODE "20. 00 TO NODE 25.00 = 2536.00 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 17.51 16.71 2.033 0.20( 0.20) 1.00 10.6 17.00
17.55 17.49 1.981 0.20( 0.20) 1.00 10.9 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 25.00 = 1382.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR; (INCH/HR) (ACRES) NODE
1 103.96 12.79 370 0.20( 0.08) 0.38 50.4 20.00
2 92.80 16.71 2 033 0.20C 0.08) 0.41 52.8 17.00
3 90.85 17.49 1.981 0.20( 0.08) 0.41 53.2 10.00
TOTAL AREA(ACRES) = 53.2

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 103.96 Tc(MIN.) = 12.786

EFFECTIVE AREA(ACRES) = 50.35 AREA-AVERAGED Fm(INCH/HR) 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 38

TOTAL AREA(ACRES) = 53.

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 25.00 = 2536.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 25.00 TO NODE 27.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 27.00 DOWNSTREAM(FEET) = 9.76
CHANNEL LENGTH THRU SUBAREA(FEET) = 235.00 CHANNEL SLOPE = 0.0734
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 1.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.352

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.01 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 103.97

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 22.40
AVERAGE FLOW DEPTH(FEET) = 2.15 TRAVEL TIME(MIN.) = 0.17
Tc(MIN.) = .96

SUBAREA AREA(ACRES) = 0.01 SUBAREA RUNOFF(CFS) = 0.02
EFFECTIVE AREA(ACRES) = 50.36 AREA-AVERAGED Fm(INCH/H ) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =

TOTAL AREA(ACRES) = 53.2 PEAK FLOW RATE(CFS) = 103.96
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.15 FLOW VELOCITY(FEET/SEC.) = 22.40
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 27.00 = 2771.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **
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STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 103.96 12.96 2.352 0.20¢ 0.08) 0.38 50.4 20.00
2 92.80 16.89 2.021 0.20C 0.08) 0.41 52.9 17.00
90.85 17.67 1.969 0.20( 0.08) 0.41 53.2 10.00
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 27.00 = 2771.00 FEET.
*% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR{ (INCH/HR) (ACRES) NODE
1 14.46 16.81 027 0.20C 0.07) 0.33 8. 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 = 2943.50 FEET.
**% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 116.96 12.96 2.352 0.20(¢ 0.08) 0.38 56.6 20.00
2 107.50 16.81 2.027 0.20( 0.08) 0.40 60.9 1.00
3 107.22 16.89 2.021 0.20(¢ 0.08) 0.40 60.9 17.00
4 104.89 17.67 1.969 0.20( 0.08) 0.40 61.2 10.00
TOTAL AREA(ACRES) = 61.2

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 116.96 Tc(MIN.) = 12.961

EFFECTIVE AREA(ACRES) = 56.58 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 61.

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 = 2943.50 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 27.00 TO NODE 35.00 IS CODE = 36

>>>>>COMPUTE BOX-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED BOX SIZE (PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 9.76 DOWNSTREAM(FEET) = 0.76
FLOW LENGTH(FEET) = 330.00 MANNING'S N = 0.013

*GIVEN BOX BASEWIDTH(FEET) = 8.00 ESTIMATED BOX HEIGHT(FEET) = 1.24
BOX-FLOW VELOCITY(FEET/SEC.) = 11.80

BOX-FLOW(CFS) = 116.96

BOX-FLOW TRAVEL TIME(MIN.) = 0.47 Tc(MIN.) = 13.43

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 35.00 = 3273.50 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 29.00 TO NODE 31.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 334.00
ELEVATION DATA: UPSTREAM(FEET) = 69.70 DOWNSTREAM(FEET) = 67.70

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 20.084

* 10 YEAR RAINFALL INTENSITY(INCH/HR) 1.830
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
"OPEN BRUSH" D 1.52 0.20 1.000 83 20.08

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1

SUBAREA RUNOFF(CFS) = 2.23

TOTAL AREA(ACRES) = 1.52 PEAK FLOW RATE(CFS) = 2.23
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FLOW PROCESS FROM NODE 31.00 TO NODE 33.00 1S CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.70 DOWNSTREAM(FEET) = 10.64
CHANNEL LENGTH THRU SUBAREA(FEET) = 1124.00 CHANNEL SLOPE = 0.0508
CHANNEL FLOW THRU SUBAREA(CFS) = 2.23

FLOW VELOCITY(FEET/SEC) = 3.97 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 4.72 Tc(MIN.) = 24.81

LONGEST FLOWPATH FROM NODE 29.00 TO NODE 33.00 = 1458.00 FEET.

ek h R hfRhdehhh b d kA d A hdedrdededhdrde N AR A d kAR Ak AN A A AR AR A Ak AR A A A R
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 24.81
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.621
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 14.50 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0
SUBAREA AREA(ACRES) = 14.50 SUBAREA RUNOFF(CFS) 18.55
EFFECTIVE AREA(ACRES) = 16.02  AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 16.0 PEAK FLOW RATE(CFS) = 20.49
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FLOW PROCESS FROM NODE 33.00 TO NODE 35.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.37 DOWNSTREAM(FEET) = 0.76
FLOW LENGTH(FEET) = 24.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.49

PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.) = 24.84

LONGEST FLOWPATH FROM NODE 29.00 TO NODE 35.00 = 1482.00 FEET.

B R XY R R Lt E s e T T L R R L L e

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CopE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

#*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 20.49 24.84 1.620 0.20( 0.20) 1.00 16.0 29.00
LONGEST FLOWPATH FROM NODE 29.00 TO NODE 35.00 = 1482.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 116.96 13.43 2.305 0.20( 0.08) 0.38 56.6 20.00
2 107.50 17.29 1.994 0.20( 0.08) 0.40 60.9 1.00
3 107.22 17.37 1.989 0.20( 0.08) 0.40 60.9 17.00
4 104.89 18.15 1.939 0.20( 0.08) 0.40 61.2 10.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 35.00 = 3273.50 FEET.
*%* PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 133.38 13.43 2.305 0.20¢( 0.09) 0.46 65.2 20.00
2 125.52 17.29 1.994 0.20¢ 0.10) 0.49 72.0 1.00
3 125.27 17.37 1.989 0.20( 0.10) 0.49 72.1 17.00
4 123.23 18.15 1.939 0.20(¢ 0.10) 0.50 73.0 10.00
5 107.38 24.84 1.620 0.20( 0.11) 0.53 77.3 29.00
TOTAL AREA(ACRES) = 77.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 133.38 Tc(MIN.) = 13.427
EFFECTIVE AREA(ACRES) = 65.24 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap = 0.49
TOTAL AREA(ACRES) = 77.3
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 35.00 = 3273.50 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 77.3 TC(MIN.) = 13.43

EFFECTIVE AREA(ACRES) 65.24 AREA-AVERAGED Fm(INCH/HR)= 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.459

PEAK FLOW RATE(CFS) = 133.38

#*% PEAK FLOW RATE TABLE **
STREAM Q TC Intens1t§ ( Fp(Fm) Ap Ae HEADWATER
I

NUMBER (CFS) (MIN.) (INCH/HR NCH/HR) (ACRES) NODE
1 133.38 13.43 2.305 09) 0.4 65.2 20.00
2 125.52 17.29 1.994 0 20( 110) 0. 49 72.0 1.00
3 125.27 17.37 1.989 0.20( 0.10) 0.49 72.1 17.00
4 123.23 18.15 1.939 0.20( 0.10) 0.50 73.0 10.00
5 107.38 24.84 1.620 0.20( 0.11) 0.53 77.3 29.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2008 Advanced Engineering Software (aes)
ver. 15.0 Release Date: 04/01/2008 License ID 1585

Analysis prepared by:

HHEEREFRIIBIRRIIFRAIFRANSF DEGCRIPTION OF STUDY Hoaisdtdedrsscdrdrddodedrdindod s fodetivs
* SUNSET RIDGE PARK #
* EXISTING CONDITION HYDROLOGY -~ 25 YEAR EVENT #
* INCLUDES OFFSITE RUNOFF FROM TRACT 7852, 7817, AND PORTION OF SUPERIOR *

IdddRdhhhdh bbbk hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhhhnkn

FILE NAME: 192-EX25.25
TIME/DATE OF STUDY: 15:56 06/29/2009

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL¥--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1  36.0 18.0 0.020/0.020/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

RS ARRRATANTNTAEANELRARIRD AT AR TR TR RRTSARRRT AR AR TR uRh bbb hhhhhdhhhhhhvhdhisis

FLOW PROCESS FROM NODE 1.00 TO NODE 3.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 853.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 88.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.402

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.025
SUBAREA TC AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Ap sCs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS 3.9 0.200 75 11.40

SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0

SUBAREA RUNOFF(CFS) = 0.

TOTAL AREA(ACRES) = 3.93  PEAK FLOW RATE(CFS) = 10.56

FERETRTAATTT TN NARENRNRN AR RR SRS RSDRERRDREA SRR AN hhh bR hhhhhhh it ddhdas

FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 88.50 DOWNSTREAM ELEVATION(FEET) = 46.30
STREET LENGTH(FEET) = 780.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 36.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL{DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow_Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-wWalk Flow Section = 0. 0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.31
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43
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HALFSTREET FLOOD WIDTH(FEET) = 13.78
AVERAGE FLOW VELOCITY(FEET/SEC.) =
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.76
STREET FLOW TRAVEL TIME(MIN.) = 2.04 TC(MIN.) = 13.44

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.756
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA F Ap SCS

P

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL 2.23 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.100
SUBAREA AREA(ACRES) = 2.23 SUBAREA RUNOFF(CFS) = 5.49
EFFECTIVE AREA(ACRES) 6.16 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-~AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 6.2 PEAK FLOW RATE(CFS) 15.10

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 14.47

FLOW VELOCITY(FEET/SEC.) = 6.61 DEPTH*VELOCITY(FT*FT/SEC ) = 2.96
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1633.00 FEET.
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FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 41.67 DOWNSTREAM(FEET) = 26.71
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.17

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 5.10

PIPE TRAVEL TIME(MIN. ) = 0.19 Tc(MIN.) = 13.63

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1813.00 FEET.
e A A A A N A A A A A AR T R A A T A A A T T A A T A A AT AT AR AAR S AL TR AATAERSSESN

FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.63
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.735
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.25 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.100

SUBAREA AREA(ACRES) = 0.25 SUBAREA RUNOFF(CFS) = 0.61
EFFECTIVE AREA(ACRES) = 6.41  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.1
TOTAL AREA(ACRES) = 6.4 PEAK FLOW RATE(CFS) = 15.59
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 26.71 DOWNSTREAM(FEET) = 23.77
FLOW LENGTH(FEET) = 38.50 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 11.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.66

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.59

PIPE TRAVEL TIME(MIN )= 0.04 Tc(MIN.) = 13.67

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1851.50 FEET.

L L T L L X L R L Lt R L T T e
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 13.67
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.730
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.33 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.000

SUBAREA AREA(ACRES) = 0.33 SUBAREA RUNOFF(CFS) = 0.75
EFFECTIVE AREA(ACRES) = 6.74  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = .20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 6.7 PEAK FLOW RATE(CFS) = 16.32

R A 2 L LR R A L R LTy
FLOW PROCESS FROM NODE 7.00 TO NODE 9.00 IS CODE = 51
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>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 23.77 DOWNSTREAM(FEET) = 12.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 462.00 CHANNEL SLOPE = 0.0244
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 1.000

MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) 3.00

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.642

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.77 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 17.16
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.45
AVERAGE FLOW DEPTH(FEET) = 1.35 TRAVEL TIME(MIN.) = 0.81
Tc(MIN.) = 14.48
SUBAREA AREA(ACRES) = 0.77 SUBAREA RUNOFF(CFS) = 1.69
EFFECTIVE AREA(ACRES) = 7.51 AREA~AVERAGED Fm(INCH/H )= 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 7.5 PEAK FLOW RATE(CFS) 17.47
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.36 FLOW VELOCITY(FEET/SEC.) = 9.51
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 = 2313.50 FEET.
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FLOW PROCESS FROM NODE 9.00 TO NODE 27.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 12.50 DOWNSTREAM(FEET) =
CHANNEL LENGTH THRU SUBAREA(FEET) = 630.00 CHANNEL SLOPE =
CHANNEL BASE(FEET) = 0.00 “Z" FACTOR = 1.000
MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) 3.00
#* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.448
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" D 0.55 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.03
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.01
AVERAGE FLOW DEPTH(FEET) = 1.90 TRAVEL TIME(MIN.) = 2.10
Tc(MIN.) = 16.58
SUBAREA AREA(ACRES) = 0.55 SUBAREA RUNOFF(CFS) = 1.11
EFFECTIVE AREA(ACRES) = 8.06 AREA-AVERAGED Fm(INCH/H ) =
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.3
TOTAL AREA(ACRES) = 8.1 PEAK FLOW RATE(CFS) = 17.47
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

9.76
0.0043

0.07

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.87 FLOW VELOCITY(FEET/SEC.) = 4.98
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 = 2943.50 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 1Is CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 312.00
ELEVATION DATA: UPSTREAM(FEET) = 79.10 DOWNSTREAM(FEET) = 73.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM TC(MIN.) 15.425

* 25 YEAR RAINFALL INTENSITY(INCH/HR) 2.550

SUBAREA TC AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap sCS  Tc

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL FAIR COVER

"OPEN BRUSH" D 2.21 0.20 1.000 83 15.43

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.000

SUBAREA RUNOFF(CFS) = 4.67

TOTAL AREA(ACRES) = 2.21 PEAK FLOW RATE(CFS) = 4.67
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FLOW PROCESS FROM NODE 11.00 TO NODE 13.00 1S CODE = 51
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>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 73.00 DOWNSTREAM(FEET) = 46.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 312.00 CHANNEL SLOPE = 0.0849
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 1.000
MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.50

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.507

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.30 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.98
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 11.15
AVERAGE FLOW DEPTH(FEET) = 0.67 TRAVEL TIME(MIN.) = 0.47
Tc(MIN.) = .89
SUBAREA AREA(ACRES) = 0.30 SUBAREA RUNOFF(CFS) = 0.62
EFFECTIVE AREA(ACRES) = .51 AREA-AVERAGED Fm(INCH/HR) 0.20
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) 5.21
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.68 FLOW VELOCITY(FEET/SEC.) = 11.21
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 624.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 13.00 TO NODE 25.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 46.50 DOWNSTREAM(FEET) = 27.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 758.00 CHANNEL SLOPE = 0.0257
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 1.000
MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 3.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.383
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 5.07 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.19
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.49
AVERAGE FLOW DEPTH(FEET) = 1.10 TRAVEL TIME(MIN.) = 1.49
Tc(MIN.) = .38
SUBAREA AREA(ACRES) = 5.07 SUBAREA RUNOFF(CFS) = 9.96
EFFECTIVE AREA(ACRES) = 7.58 AREA-AVERAGED Fm(INCH/HR) 0.20
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = .00
TOTAL AREA(ACRES) = 7.6 PEAK FLOW RATE(CFS) = 14.89
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.26 FLOW VELOCITY(FEET/SEC.) = 9.33
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 25.00 = 1382.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

****************************************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 19.00 IS COPE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) =  300.00
ELEVATION DATA: UPSTREAM(FEET) = 49.00 DOWNSTREAM(FEET) = 43.20

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 15.219
# 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.569
SUBAREA TC AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCS Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
"OPEN BRUSH" D 0.87 0.20 1.000 83 15.22

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000

SUBAREA RUNOFF(CFS) = 1.85

TOTAL AREA(ACRES) = 0.87 PEAK FLOW RATE(CFS) = 1.85

*'A'***************************'A'********'A"A'******'A'*****************************

FLOW PROCESS FROM NODE 19.00 TO NODE 25.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
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>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 43.20 DOWNSTREAM(FEET) = 27.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 325.00 CHANNEL SLOPE = 0.0498
CHANNEL FLOW THRU SUBAREA(CFS) = 1.

FLOW VELOCITY(FEET/SEC) = 3.78 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 1.43 Tc(MIN.) =

LONGEST FLOWPATH FROM NODE 17.00°T0 NODE 25.00 = 625.00 FEET.

R R R A A R R R A R A T A A A A AT A AN A A A AR AT AN AR R AN TN T AT AT AT A AL AR hdrn

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 16.65
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.442
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 2.50 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) = 2.50 SUBAREA RUNOFF(CFS) = 5.04
EFFECTIVE AREA(ACRES) = 3.37  AREA-AVERAGED Fm(INCH/HR) 0.20
AREA-AVERAGED Fp(INCH/HR) = .20 AREA-AVERAGED Ap = 1.
TOTAL AREA(ACRES) = 3.4 PEAK FLOW RATE(CFS) = 6.80
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

*%* MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HRg (INCH/HR) (ACRES) NODE
1 .80 16.65 442 0.200 0.20) 1 3.4 17.00
LONGEST FLOWPATH FROM NODE "17.00 TO NODE 25.00 = 625.00 FEET.
*%* MEMORY BANK # 2 CONFLUENCE DATA *¥
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN. ) (INCH/HRg (INCH/HR) (ACRES) NODE
14.89 17. 0.20C 0.20) 1.00 7.6 10.00
LONGEST FLOWPATH FROM NODE 10 00 TO NODE 25.00 = 1382.00 FEET.
*% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HRg (INCH/HR) (ACRES) NODE
1 21.45 16.65 442 0.20( 0.20) 1.00 10.6 17.00
2 21.51 17.38 2 383 0.20( 0.20) 1.00 10.9 10.00
TOTAL AREA(ACRES) = 10.9

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 21.51 Tc(MIN.) = 17.380

EFFECTIVE AREA(ACRES) = 10.95 AREA-AVERAGED Fm(INCH/HR) 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =

TOTAL AREA(ACRES) = .

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 25.00 = 1382.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

LR L R L R R e L B L P T R L LR e T T

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 408.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 97.30

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.787
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.298
SUBAREA TC AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS 2.9 .200 75 9.79

SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0
SUBAREA RUNOFF(CFS) = 8.62
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TOTAL AREA(ACRES) = 2.94 PEAK FLOW RATE(CFS) = 8.62

****************************************************************************

FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 9.79
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.298
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS D 3.0 0.200 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 200
SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 8.80
EFFECTIVE AREA(ACRES) = 5.94  AREA-AVERAGED Fm(INCH/HR) 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20
TOTAL AREA(ACRES) = 5.9 PEAK FLOW RATE(CFS) = 17.42

****************************************************************************

FLOW PROCESS FROM NODE 21.00 TO NODE 23.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 90.70 DOWNSTREAM(FEET) = 44.32
FLOW LENGTH(FEET) = 1567.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.54

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.42

PIPE TRAVEL TIME(MIN )= 2.26 Tc(MIN.) = 12.05

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 23.00 = 1975.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.05
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.932
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS D 32.9 0.200 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .200

SUBAREA AREA(ACRES) = 32.99 SUBAREA RUNOFF(CFS) = 85.86
EFFECTIVE AREA(ACRES) = 38.93  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 38.9 PEAK FLOW RATE(CFS) 101.32

****************************************************************************

FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.05
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.932
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 2.00 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000

SUBAREA AREA(ACRES) = 2.00 SUBAREA RUNOFF(CFS) = 4,92
EFFECTIVE AREA(ACRES) = 40.93  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 4
TOTAL AREA(ACRES) = 20.9 PEAK FLOW RATE(CFS) 106.24

****************************************************************************

FLOW PROCESS FROM NODE 23.00 TO NODE 25.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 44.32 DOWNSTREAM(FEET) = 27.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 561.00 CHANNEL SLOPE = 0.0309
CHANNEL BASE(FEET) = 0.00 "Zz" FACTOR = 1.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00

* 25 YEAR RAINFALL INTENSITY(INCH/HR) 2.856
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER

""OPEN BRUSH" D 1.30 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.
TRAVEL TIME COMPUTED USING ESTIMATED FLow(CFs) 107.79
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TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 16.34

o

AVERAGE FLOW DEPTH(FEET) = 2.57 TRAVEL TIME(MIN.) 0.57

Tc(MIN.) = .62

SUBAREA AREA(ACRES) = 1.30 SUBAREA RUNOFF(CFS) = 3.11
EFFECTIVE AREA(ACRES) = 42.23 AREA-AVERAGED Fm(INCH/HR) 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =

TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 106.55
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 2.56  FLOW VELOCITY(FEET/SEC.) = 16.27

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 25.00 = 2536.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

*%* MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR§ (INCH/HR (ACRES) NODE
106.55 12.62 856 0.20( 0.05) 0.26 42.2 20.00
LONGEST FLOWPATH FROM NODE "20.00 TO NODE 25.00 = 2536.00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 . 6.65 2.442 0.20( 0.20) 1.00 10.6 17.00
2 21.51 17.38 2.383 0.20( 0.20) 1.00 10.9 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 25.00 = 1382.00 FEET.
**% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 125.82 12.62 2.856 0.20( 0.08) 0.38 50.3 20.00
2 112.25 16.65 2.442 0.20¢ 0.08) 0.41 52.9 17.00
3 110.09 17.38 2.383 0.20( 0.08) 0.41 53.2 10.00
TOTAL AREA(ACRES) = 53.2

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 125.82 Tc(MIN.) = 12.623

EFFECTIVE AREA(ACRES) = 50.29 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = .

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 25.00 = 2536.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 25.00 TO NODE 27.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 27.00 DOWNSTREAM(FEET) = 9.76
CHANNEL LENGTH THRU SUBAREA(FEET) = 235.00 CHANNEL SLOPE = 0.0734
CHANNEL BASE(FEET) = 0.00 "z" FACTOR = 1.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.835

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL - AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.01 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 125.83
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 23.49
AVERAGE FLOW DEPTH(FEET) = 2.31 TRAVEL TIME(MIN.) = 0.17
Tc(MIN.) = 12.79

SUBAREA AREA(ACRES) = 0.01 SUBAREA RUNOFF(CFS) = 0.02
EFFECTIVE AREA(ACRES) = 50.30 AREA-AVERAGED Fm(INCH/H ) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.3
TOTAL AREA(ACRES) = 53.2 PEAK FLOW RATE(CFS) = 125.82
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 2.31 FLOW VELOCITY(FEET/SEC.) = 23.49

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 27.00 = 2771.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE =

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

*% MAIN STREAM CONFLUENCE DATA **
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STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 125.82 12.79 2.835 0.20( 0.08) 0.38 50.3 20.00
2 112.25 16.82 2.427 0.20( 0.08) 0.41 52.9 17.00
3 110.09 17.55 2.370 0.20( 0.08) 0.41 53.2 10.00
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 27.00 = 2771.00 FEET.
*% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 . 2.448 0.20( 0.07) 0.33 . 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 = 2943.50 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN. ) (INCH/HR (INCH/HR) (ACRES) NODE
141.49  12. 2.835 0.20( 0.08) 0.38 56.5 20.00
2 130.54 16. 58 2.448 0.20( 0.08) 0.40 60.8 1.00
3 129.58 16.82 2.427 0.20( 0.08) 0.40 60.9 17.00
4 126.99 17.55 2.370 0.20( 0.08) 0.40 61.2 10.00
TOTAL AREA(ACRES) = 61.2

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 141.49 Tc(MIN.) = 12.790

EFFECTIVE AREA(ACRES) = 56.52 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 61.2

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 27.00 = 2943.50 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 27.00 TO NODE 35.00 IS CODE = 36

>>>>>COMPUTE BOX-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED BOX SIZE (PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 9.76 DOWNSTREAM(FEET) = 0.76
FLOW LENGTH(FEET) = 330.00 MANNING'S N = 0.013

*GIVEN BOX BASEWIDTH(FEET) = 8.00 ESTIMATED BOX HEIGHT(FEET) = 1.40
BOX-FLOW VELOCITY(FEET/SEC.) = 12.64

BOX-FLOW(CFS) = 141.49

BOX-FLOW TRAVEL TIME(MIN.) = 0,44 Tc(MIN.) = .

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 35.00 = 3273.50 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 29.00 TO NODE 31.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 334.00
ELEVATION DATA: UPSTREAM(FEET) = 69.70 DOWNSTREAM(FEET) = 67.70

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM TC(MIN.) 20.084

* 25 YEAR RAINFALL INTENSITY(INCH/HR) 2.196

SUBAREA TC AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  TcC
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL FAIR COVER

"OPEN BRUSH" D 1.52 0.20 1.000 83 20.08

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 1.000
SUBAREA RUNOFF(CFS) = 2.73

TOTAL AREA(ACRES) = 1.52 PEAK FLOW RATE(CFS) = 2.73
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FLOW PROCESS FROM NODE 31.00 TO NODE 33.00 IS CODE = 52
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 67.70 DOWNSTREAM(FEET) = 10.64
CHANNEL LENGTH THRU SUBAREA(FEET) = 1124.00 CHANNEL SLOPE = 0.0508
CHANNEL FLOW THRU SUBAREA(CFS) = 2.73
FLOW VELOCITY(FEET/SEC) = 4.14 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 2.52 TC(MIN.) = 4,60
LONGEST FLOWPATH FROM NODE 29.00 TO NODE 33.00 = 1458.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
24.60

MAINLINE TC(MIN.) =

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.957

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 14.50 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 14.50 SUBAREA RUNOFF(CFS) = 3
EFFECTIVE AREA(ACRES) = 16.02  AREA-AVERAGED Fm(INCH/HR) 0.20
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 16.0 PEAK FLOW RATE(CFS) 25.34

****************************************************************************

FLOW PROCESS FROM NODE 33.00 TO NODE 35.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) 1.37 DOWNSTREAM(FEET) =
FLOW LENGTH(FEET) = 4.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 11.92

ESTIMATED PIPE DIAMETER(INCH) 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 25.34
PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 24.64

29.00 TO NODE 35.00 = 1482.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

LONGEST FLOWPATH FROM NODE

*% MAIN STREAM CONFLUENCE DATA **

STREAM Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
25.34 24.64 1.956 0.20( 0.20) 1.00 29.00

6.0
LONGEST FLOWPATH FROM NODE 29.00 TO NODE 35.00 = 1482.00 FEET.

#% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
141.49 13.22 2.782° 0.20( 0.08) 0.38 56.5 20.00
2 130.54 17.03 2.411 0.20( 0.08) 0.40 60.8 1.00
3 129.58 17.27 2.391 0.20( 0.08) 0.40 60.9 17.00
4 126.99 18.00 2.336 0.20( 0.08) 0.40 61.2 10.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 35.00 = 3273.50 FEET.
#*% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 61.48 13.22 2.782° 0.20( 0.09) 0.46 65.1 20.00
2 152.59 17.03 2.411 0.20¢ 0.10) 0.49 71.8 1.00
3 151.74 17.27 2.391 0.20( 0.10) 0.49 72.2 17.00
4 149.52 18.00 2.336 0.20( 0.10) 0.50 73.0 10.00
5 130.93 24.64 1.956 0.20( 0.11) 0.53 77.3 29.00
TOTAL AREA(ACRES) = 77.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 161.48 Tc(MIN.) = 13.225
EFFECTIVE AREA(ACRES) = = 0.09

65.12 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 49

TOTAL AREA(ACRES) =

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 35.00 = 3273.50 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 77.3 TC(MIN.) = 13.22

wu

EFFECTIVE AREA(ACRES) 65.12 AREA-AVERAGED Fm(INCH/HR)= 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0. 458
PEAK FLOW RATE(CFS) = 161.48
#% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensit Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR§ (INCH/HR) (ACRES) NODE
1 161.48 13.22 2.782 0.20( 0.09) 0.46 65.1 20.00
2 152.59 17.03 2.411 0 20( 0.10) 0.49 71.8 1.00
3 151.74 17.27 2.391 0.20€ 0.10) 0.49 72.2 17.00
4 149.52 18.00 2.336 0.20( 0.10) 0.50 73.0 10.00
5 130.93 24.64 1.956 0.20( 0.11) 0.53 77.3 29.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) copyright 1983-2008 Advanced Eng1neer1ng Software (aes)
ver. 15.0 Release Date: 04/01/2008 License ID 1585

Analysis prepared by:

TR RERAA R AR R A fhoh kv khhd DESCRIPTION OF STUDY FREk AR RN hhk kR h Rk hkh

* SUNSET RIDGE PARK *
* PROPOSED CONDITION HYDROLOGY - 10 YEAR EVENT *
* INCLUDES OFFSITE RUNOFF FROM TRACT 7852, 7817, AND PORTION OF SUPERIOR *

**************************************************************************

FILE NAME: 192-PR10.10
TIME/DATE OF STUDY: 22:03 07/01/2009

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*YSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP_ HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FTD) (n)

1 36.0 18.0 0.020/0.020/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top -of-Curb)
2. (Depth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*YSER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

B R L L2t R AR A R e e e TR M T B e e b L e L

FLOW PROCESS FROM NODE 1.00 TO NODE 3.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 853.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 88.50

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 402
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2 531
SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN )
APARTMENTS D 3.9 0.20 0.200 75 11.4

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = .200

SUBAREA RUNOFF(CFS) = 8.81

TOTAL AREA(ACRES) = 3.93  PEAK FLOW RATE(CFS) = 8.81

B L R L R Lt E R AR L T T I 2 T AL L e L L N DL s

FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 88.50 DOWNSTREAM ELEVATION(FEET) = 46.30
STREET LENGTH(FEET) = 780.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 36.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = _0.020

Mann1ng s FRICTION FACTOR for Streetflow Section(curb-to- curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-walk Flow Section = 0. 0200

#**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.10
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41
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HALFSTREET FLOOD WIDTH(FEET) = 12.72
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.53
STREET FLOW TRAVEL TIME(MIN.) = 2.12 Tc(MIN.) = 13.52
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.296
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL 2,2 .20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0
SUBAREA AREA(ACRES) = 2.23 SUBAREA RUNOFF(CFS) = 57
EFFECTIVE AREA(ACRES) = 6.16 AREA-AVERAGED Fm(INCH/HR) 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 6.2 PEAK FLOW RATE(CFS) 12.55

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.43  HALFSTREET FLOOD WIDTH(FEET) = 13.41

FLOW VELOCITY(FEET/SEC.) = 6.31 DEPTH*VELOCITY(FT*FT/SEC.) = 2.69
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1633.00 FEET.
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FLOW PROCESS FROM NODE 5.00 TO NODE 7.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 41.67 DOWNSTREAM(FEET) = 26.71
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 13

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 15.62

ESTIMATED PIPE DIAMETER(INCH) 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.55

PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 13.71

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1813.00 FEET.

MR Rt e MR e R N R R e R R R s S R R R

FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 1Is CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.71
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.277
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL 0.2 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.25 SUBAREA RUNOFF(CFS) = 0.51
EFFECTIVE AREA(ACRES) = 6.41  AREA-AVERAGED Fm(INCH/HR) 0.03
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 6.4 PEAK FLOW RATE(CFS) 12.95
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FLOW PROCESS FROM NODE 7.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 26.71 DOWNSTREAM(FEET) = 25.00
FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.50

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.95

PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.) = 13.81

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 = 1873.00 FEET.
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FLOW PROCESS FROM NODE 9.00 TO NODE 9.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TCc(MIN.) = 13.81
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.268
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK 0.9 0.20 0.850 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA AREA(ACRES) = 0.94 SUBAREA RUNOFF(CFS) = 1.78
EFFECTIVE AREA(ACRES) = 7.35  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = (.25

TOTAL AREA(ACRES) = 7.3 PEAK FLOW RATE(CFS) = 14.68
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FLOW PROCESS FROM NODE 9.00 TO NODE 39.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 25.00 DOWNSTREAM(FEET) = 10.60
FLOW LENGTH(FEET) = 1064.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 8.14

ESTIMATED PIPE DIAMETER(INCH) 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.68

PIPE TRAVEL TIME(MIN.) = 2.18 Tc(MIN.) = 15.98

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 39.00 = 2937.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.98
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.086
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK D 2. 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.850
SUBAREA AREA(ACRES) = 2.53 SUBAREA RUNOFF(CFS) 4.36
EFFECTIVE AREA(ACRES) = 9.88  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 9.9 PEAK FLOW RATE(CFS) = 17.83
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 11.00 TO NODE 13. 00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 680.00
ELEVATION DATA: UPSTREAM(FEET) = 97.60 DOWNSTREAM(FEET) = 71.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 18.337

* 10 YEAR RAINFALL INTENSITY(INCH/HR) 1.928
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
"OPEN BRUSH" D 1.64 0.20 1.000 83 18.34

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIQUS AREA FRACTION Ap = 1.000

SUBAREA RUNOFF(CFS) = 2.55

TOTAL AREA(ACRES) = 1.64 PEAK FLOW RATE(CFS) = 2.55
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FLOW PROCESS FROM NODE 13.00 TO NODE 25.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 66.00 DOWNSTREAM(FEET) = 41.00
FLOW LENGTH(FEET) = 453.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.01

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.55

PIPE TRAVEL TIME(MIN.) = 0.84 Tc(MIN.) = 19.18

LONGEST FLOWPATH FROM NODE 11.00 TO NODE 25.00 = 1133.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 15.00 TO NODE 17.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 408.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 97.30

Tc = K¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.787
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.763
SUBAREA TC AND LOSS RATE DATA(AMC 1II):
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DEVELOPMENT TYPE/ SCS SOIL  AREA Ap S¢S  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS D 2.9 0.200 75 .79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 7.2

TOTAL AREA(ACRES) = 2.94  PEAK FLOW RATE(CFS) = 7.20

****************************************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 1S CoDE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 9.79
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.763
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS D 3.0 0.2 0.200 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = O. 200
SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 7.35
EFFECTIVE AREA(ACRES) = 5.94  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20
TOTAL AREA(ACRES) = 5.9 PEAK FLOW RATE(CFS) = 14.56

***'A"A'****************'A"A'***********'A'****'A'**'A'*'A"A'******************************

FLOW PROCESS FROM NODE 17.00 TO NODE 19.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 90.70 DOWNSTREAM(FEET) = 44,32
FLOW LENGTH(FEET) = 1567.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.89

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.56

PIPE TRAVEL TIME(MIN.) = 2.40 Tc(MIN.) = 12.19

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 19.00 = 1975.00 FEET.

'A'*'A'***'A"A"A'*****'A'*'A'*'A"A'**'A"A'**'A'*****'A'****'A'****'A"A'**'A'*'A'*'A'*************************

FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.19
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.437
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
APARTMENTS D 32.9 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.200

SUBAREA AREA(ACRES) =  32.99 SUBAREA RUNOFF(CFS) = 71.16
EFFECTIVE AREA(ACRES) = 38.93 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 38.9 PEAK FLOW RATE(CFS) = 83.97

'A'*'A'***'A'*****'A'*'A'***************************'A'*'A'*'A'****'A'************************

FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.19
* 10 YEAR RAINFALL INTENSITY(INCH/HR) 2.437
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK 0.6 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .850
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.22
EFFECTIVE AREA(ACRES) = 39.53  AREA-AVERAGED Fm(INCH/H R) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 39 PEAK FLOW RATE(CFS) 85.19

k¥ ***********************************'A'*************************************

FLOW PROCESS FROM NODE 19.00 TO NODE 25.00 1S CoDE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 44,32 DOWNSTREAM(FEET) = 41.00
FLOW LENGTH(FEET) = 132.00 =~ MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 15.93

ESTIMATED PIPE DIAMETER(INCH) 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 85.19

PIPE TRAVEL TIME(MIN.) = 0.14 Tc(MIN.) = 12.32

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 25.00 = 2107.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

#% MAIN STREAM CONFLUENCE DATA *¥

STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HRX (INCH/H (ACRES) NODE
1 85.19 12.32 . 20 0.04) 0.21 39.5 15.00
LONGEST FLOWPATH FROM NODE 15 00 TO NODE 25.00 = 2107.00 FEET.
®*% MEMORY BANK # 2 CONFLUENCE DATA *¥*
STREAM Q Tc Intensit Fp(Fm Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR; (INCH HR (ACRES) NODE
1 2.55 19. 1.879 20 0. 20) 1.6 11.00
LONGEST FLOWPATH FROM NODE 11. 00 TO NODE 25 00 = 1133.00 FEET.
#% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR; (INCH HR) (ACRES) NODE
87.36 12.32 2.421 0.20(C 0.05) 0.23 40.6 15.00
2 68.34 19.18 1.879 0.20( 0.05) 0.24 41.2 11.00
TOTAL AREA(ACRES) = 41.2

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 87.36 Tc(MIN.) = 12.324

EFFECTIVE AREA(ACRES) = 40.58 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA~-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.23

TOTAL AREA(ACRES) = 1.

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 25.00 = 2107.00 FEET.

P Rt 3R T R T L AR T P N R A Ll e S A b b

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

KRR R R R R R BT R AR R TR T IR TR I h AR kR dehh kb hhdhihdihdhddidhiohdi®

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CcopE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

P Y L L R R A A R I LT L ML A S N S R L

FLOW PROCESS FROM NODE 21.00 TO NODE 23.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 545.00
ELEVATION DATA: UPSTREAM(FEET) = 72.00 DOWNSTREAM(FEET) = 49.20

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 131
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3. 312
SUBAREA TC AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap sCS  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL 0.4 0.2 0.100 75 7.13

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.100

SUBAREA RUNOFF(CFS) = 1.45

TOTAL AREA(ACRES) = 0.49 PEAK FLOW RATE(CFS) = 1.45

P Y L L 2 Rt AR xR T DR T T TR S R LR S L A S ek R

FLOW PROCESS FROM NODE 23.00 TO NODE 25.00 Is CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 44.00 DOWNSTREAM(FEET) = 41.00
FLOW LENGTH(FEET) = 14.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 13.05

ESTIMATED PIPE DIAMETER(INCH) 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.4

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 7.15

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 25.00 = 559.00 FEET.

PRRR T LT LEL 2L P PR L L TR TR L 2R T R R DR D R N RN T b R L S

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

#% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR; (INCH/ (ACRES) NODE
1 1.45 7.15 3.308 0.20( 0. 02) 0.10 0.5 21.00
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LONGEST FLOWPATH FROM NODE 21.00 TO NODE 25.00 = 559.00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN. ) (INCH/HR{ (INCH/HR) (ACRES) NODE
87.36 12.32 2.421 0.20( 0.05) 0.23 40.6 15.00
2 68.34 19.18 1.879 0.20(¢ 0.05) 0.24 41.2 11.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 25.00 = 2107.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN ) (INCH/HR{ (INCH/HR) (ACRES) NODE
1 05) 0.23 24.0 21.00
2 88 42 12.32 2 421 0 20( 0 05) 0.23 41.1 15.00
3 69.17 19.18 1.879 0.20( 0.05) 0.24 41.7 11.00
TOTAL AREA(ACRES) = 41.7
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 88.42 Tc(MIN.) = 12.324
EFFECTIVE AREA(ACRES) = 41.07 AREA~AVERAGED Fm(INCH/HR) 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = .
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 25.00 = 2107.00 FEET.

**'A"A'*****'A"A'**'A'*'A'****'A'*'A'**'A'*'A'*'A"A'*'A'*************'A"A'*'A"A'*'A'***********************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

***********'A"A'*******************'A"A'********'A"A'*'A'****'A'*'A'***********************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.32
# 10 YEAR RAINFALL INTENSITYCINCH/HR) = 2.421
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.63 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBARFA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000
SUBAREA AREA(ACRES) = 0.63 SUBAREA RUNOFF(CFS) = 1.26
EFFECTIVE AREA(ACRES) = 41.70  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.24
TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 89.06

**'A'**'A'***'A'*'A"A'*'A"A"A'*'A'**'A'**********'A'**'A'****'A'*'A'**'A'*'A'*'A'*'A'************************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.32
* 10 YEAR RAINFALL INTENSITY(INCH/HR) 2.421
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.91 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBARFA AVERAGE PERVIOUS AREA FRACTION, Ap = 0

SUBAREA AREA(ACRES) = 0.91 SUBAREA RUNOFF(CFS) = 1.82
EFFECTIVE AREA(ACRES) = 42.61 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.26
TOTAL AREA(ACRES) = 43.2 PEAK FLOW RATE(CFS) = 90.88

**'A"A"A'*************'A"A"A'~A-*********'A'**'A'****'A'****'A'***'A"A'**************************

FLOW PROCESS FROM NODE 25.00 TO NODE 37.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 41.00 DOWNSTREAM(FEET) = 21.00
FLOW LENGTH(FEET) = 384.00 =~ MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21.39

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 90.88

PIPE TRAVEL TIME(MIN.) = 0.30 Tc(MIN.) = 12.62

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.

*********************************************'A'******************************

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 1S CODE = 10

>>>>>MAIN~-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

*****'A'***'A'*********'A'************************************* VedEkRh A Ak dRh ik dddich

FLOW PROCESS FROM NODE 27.00 TO NODE 29.00 IS CODE = 21
Page 6



192-PR10.RES

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 385.00
ELEVATION DATA: UPSTREAM(FEET) = 88.00 DOWNSTREAM(FEET) = 53.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 8.4

* 10 YEAR RAINFALL INTENSITY(INCH/HR) 3. 007
SUBAREA TC AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN )
PUBLIC PARK D 1.66 0.20 0.850 75 8.4

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0

SUBAREA RUNOFF(CFS) = 24

TOTAL AREA(ACRES) = 1.66 PEAK FLOW RATE(CFS) = 4.24

FRRFRAAAR AR AN AR AR TR R R Rl Rl R AR R R A R e e e e e e e A e b e e

FLOW PROCESS FROM NODE 29.00 TO NODE 37.00 1s CcobE = 31

>>>>>COMPUTE PIPE-~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 47.00 DOWNSTREAM(FEET) = 21.00
FLOW LENGTH(FEET) = 850.00 MANNING'S N = 0.009

DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.85

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.24

PIPE TRAVEL TIME(MIN.) = 1.31 Tc(MIN.) = 9.75

LONGEST FLOWPATH FROM NODE 27.00 TO NODE 37.00 = 1235.00 FEET.

EX T TR TR T TR L EE TR EET L E T T RE TR T RS SR LR RS R R L L L Rk kg

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TCc(MIN.) = 9.75
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.769
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK D 4.7 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0

SUBAREA AREA(ACRES) = 4.76 SUBAREA RUNOFF(CFS) = 11.14
EFFECTIVE AREA(ACRES) = 6.42  AREA-AVERAGED Fm(INCH/HR) = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.85
TOTAL AREA(ACRES) = 6.4 PEAK FLOW RATE(CFS) 15.02

B LR r L E X L T T T PR E TR R LT TR R LR A S EE E RS TR R S L R R R

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 1S cobE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 9.75
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.769
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 0.76 0.20 0.850 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA AREA(ACRES) = 0.76 SUBAREA RUNOFF(CFS) = 1.78
EFFECTIVE AREA(ACRES) = 7.18  AREA-AVERAGED Fm(INCH/HR) = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap =

TOTAL AREA(ACRES) = 7.2 PEAK FLOW RATE(CFS) = 16.80

R L e R IR L e e T P P PR P P e R L R LA LS B R R A L L R

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.75
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.769
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK D 1.0 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .850

SUBAREA AREA(ACRES) = 1.05 SUBAREA RUNOFF(CFS) = 2.46
EFFECTIVE AREA(ACRES) = 8.23  AREA-AVERAGED Fm(INCH/HR) 0.17
AREA-AVERAGED Fp(INCH/HR) = .20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 8.2 PEAK FLOW RATE(CFS) 19.25

E L R R R R R R L L R T e T T L TR L IR LR L EE TR RS L LT D e L S s

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 1S CODE = 11
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>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

#*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN ) (INCH/HR§ (INCH/HR) (ACRES) NODE
1 19.25 9.7 20( 0.17) 0.85 8.2 27.00
LONGEST FLOWPATH FROM NODE 27 00 TO NODE 37.00 = 1235.00 FEET.
#*% MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 74.86 7.46 3.227 0.20( 0.05) 0.27 25.6 21.00
2 90.88 12.62 2.388 0.20( 0.05) 0.26 42.6 15.00
70.99 19.49 1.862 0.20( 0.05) 0.27 43.2 11.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.
#*% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN ) (INCH/HR§ (INCH/HR) (ACRES) NODE
1 92.19 3.227 0.20( 0.08) 0.39 31.9 21.00
2 101.20 9 75 2 769 0.20( 0.08) 0.38 41.3 27.00
3 107.31 12.62 2.388 0.20( 0.07) 0.35 50.8 15.00
4 83.52 19.49 1.862 0.20( 0.07) 0.36 51.4 11.00
TOTAL AREA(ACRES) = 51.4
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 107.31 Tc(MIN.) = 12.624
EFFECTIVE AREA(ACRES) = 50.84 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 35
TOTAL AREA(ACRES) = .
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.

LR L R T T L T T R R T R A R R T L R R

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

KAKTRAAEA DTN R TR A AR DR AR DR ARk R R hhhhhhh il hhdRRh i hhhhhhihdidiii

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

L R L T R T T R R R R R R R R R R B LR S L R A

FLOW PROCESS FROM NODE 31.00 TO NODE 33.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 125.00
ELEVATION DATA: UPSTREAM(FEET) = 49.70 DOWNSTREAM(FEET) = 47.20

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 5.000

#* 10 YEAR RAINFALL INTENSITY(INCH/HR) 4.060
SUBAREA TC AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN )
COMMERCIAL D 0.74 0.20 0.100 7 5.0

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.1

SUBAREA RUNOFF(CFS) = 2.69

TOTAL AREA(ACRES) = 0.74 PEAK FLOW RATE(CFS) = 2.69

L L R R R R R R R R T T T R R R L L L R R B L TR R kR

FLOW PROCESS FROM NODE 33.00 TO NODE 35.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 47.20 DOWNSTREAM(FEET) = 27.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 295.00 CHANNEL SLOPE = 0.0685
CHANNEL BASE(FEET) = 12.00 "2" FACTOR = 10.000
MANNING'S FACTOR = 0.035  MAXIMUM DEPTH(FEET) 1.00

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.289
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK 0.1 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIQUS AREA FRACTION Ap = 0.850
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.94
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.22
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MIN.) = 2.22
Tc(MIN.) = 7.22
SUBAREA AREA(ACRES) = 0.18 SUBAREA RUNOFF(CFS) = 0.51
EFFECTIVE AREA(ACRES) 0.92 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.25
TOTAL AREA(ACRES) = 0.9 PEAK FLOW RATE(CFS) = 2.69
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NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 2.
LONGEST FLOWPATH FROM NODE 31.00 TO NODE 35.00 = 420.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 7.22
#* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.289
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK 0.6 0.850 75
SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = O. 850
SUBAREA AREA(ACRES) = 0.69 SUBAREA RUNOFF(CFS) = 1.94
EFFECTIVE AREA(ACRES) = 1.61  AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) 4.62

'A"A'*******'A"A'***************'A"A'******'A"A"A"A'****'A'*********************************

FLOW PROCESS FROM NODE 35.00 TO NODE 37.00 IS COoDE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 22.00 DOWNSTREAM(FEET) = 21.00
FLOW LENGTH(FEET) = 25.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS _ 7.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 9.26

ESTIMATED PIPE DIAMETER(INCH)
PIPE-FLOW(CFS) = 4.62

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) = 7.26

LONGEST FLOWPATH FROM NODE 31.00 TO NODE 37.00 = 445.00 FEET.

12.00  NUMBER OF PIPES = 1

7\'******'A"A'***7\'*****7\'*7\'*************7\'*7\'*********'A'*'A'***************************

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 1S CopE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

*%* MAIN STREAM CONFLUENCE DATA **

STREAM Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN. ) (INCH/HR§ (INCH/HR) (ACRES) NODE
1 7.26 3.277 0.20C 0.10) O 1.6 31.00
LONGEST FLOWPATH FROM NODE 31.00 TO NODE 37 00 = 445.00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA *¥
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HRg (INCH/HR) (ACRES) NODE
1 92.19 7.46 227 0.20( 0.08) 0.39 31 21.00
2 101.20 9.75 2 1769 0.20¢ 0.08) 0.38 11. 3 27.00
3 107.31 12.62 2.388 0.20( 0.07) 0.35 50.8 15.00
4 83.52 19.49 1.862 0.20( 0.07) 0.36 51.4 11.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR{ (INCH/HR) (ACRES) NODE
1 95.78 7.26 3.277 0.08) 0.39 32.6 31.00
2 96.74 7.46 3.227 0 20( 0.08) 0.39 33.5 21.00
3 105.08 9.75 2.769 0.20( 0.08) 0.39 43.0 27.00
4 110.63 12.62 2.388 0.20( 0.07) 0.36 52.5 15.00
5 86.08 19.49 1.862 0.20( 0.07) 0.36 53.0 11.00
TOTAL AREA(ACRES) = 53.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 110.63 Tc(MIN.) = 12.624
EFFECTIVE AREA(ACRES) = 52.45 AREA-AVERAGED Fm(INCH/HR) = 0.07

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.36
TOTAL AREA(ACRES) = .
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.

***********1\'7\'*****7\'***7\'******************7\'**7\'******************1\'1\'***********

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

*********1\'***1\'*7\'********1\'************1\'**7\'*********1\'******************1\'***7\'*7\'

FLOW PROCESS FROM NODE 37.00 TO NODE 39.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 21.00 DOWNSTREAM(FEET) = 10.60
FLOW LENGTH(FEET) = 209.00 MANNING'S N = .013
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192-PR10.RES
DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 21.48

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 110.63

PIPE TRAVEL TIME(MIN.) = 0.16 Tc(MIN.) = 12.

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 39. 00 2700.00 FEET.

B L L L R R s R E s T L T R S L T e D e s e P b A b Lk

FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

*%* MAIN STREAM CONFLUENCE DATA *#

STREAM Q TC Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN. ) (INCH/HRg (INCH/HR) (ACRES) NODE
1 95.78 7.4 3.2 08) 0.39 32.6 31.00
2 96.74 7.63 3.187 0 20( 0 .08) 0.39 33.5 21.00
3 105.08 9.91 2.743 0.20( 0.08) 0.39 43.0 27.00
4 110.63 12.79 2.370 0.20( 0.07) 0.36 52.5 15.00
5 86.08 19.67 1.852 0.20( 0.07) 0.36 53.0 11.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 39.00 = 2700.00 FEET.
#*% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
2.0 20( 0.08) 0.40 9.9 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 39.00 = 2937.00 FEET.
#% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 108.82 7.43 3.236 0.20( 0.08) 0.40 37.2 31.00
2 109.92 7.63 3,187 0.20(¢ 0.08 0.39 38.2 21.00
3 119.76 9.91 2.743 0.20( 0.08) 0.39 49.1 27.00
4 126.92 12.79 2.370 0.20( 0.07) 0.36 60.4 15.00
5 117.05 15.98 2.086 0.20( 0.07) 0.37 62.6 1.00
6 101.83 19.67 1.852 0.20( 0.07) 0.37 62.9 11.00
TOTAL AREA(ACRES) = 62.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 126.92 Tc(MIN.) = 12.786
EFFECTIVE AREA(ACRES) = 60.36 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.36
TOTAL AREA(ACRES) = 62.9
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 39.00 = 2937.00 FEET.
****************************************************************************
FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

B R T R L L I L e T T T e P R TS S LR L b L kg

FLOW PROCESS FROM NODE 39.00 TO NODE 55.00 IS CODE = 36

>>>>>COMPUTE BOX~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED BOX SIZE (PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 10.60 DOWNSTREAM(FEET) = 0.82
FLOW LENGTH(FEET) = 370.00 MANNING'S N = 0.013

#*GIVEN BOX BASEWIDTH(FEET) = 8.00 ESTIMATED BOX HEIGHT(FEET) = 1.32
BOX-FLOW VELOCITY(FEET/SEC.) = 12.05

BOX-FLOW(CFS) = 126.92

BOX-FLOW TRAVEL TIME(MIN.) = 0.51 Tc(MIN.) = .3

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 55.00 = 3307.00 FEET.

B Y R s R Lt A R L e T R e e B Sl S LR L S b L L b

FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

P L R L e L L e e T R TR TR e L LS S LR D S L L L L b b

FLOW PROCESS FROM NODE 41.00 TO NODE 43.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 260.00
ELEVATION DATA: UPSTREAM(FEET) = 72.00 DOWNSTREAM(FEET) = . 55.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 5.000

* 10 YEAR RAINFALL INTENSITY(INCH/HR) 4,060

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL 0.2 0.100 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .100
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SUBAREA RUNOFF(CFS) = 0.91
TOTAL AREA(ACRES) = 0.25 PEAK FLOW RATE(CFS) = 0.91

I T T e T e T E LR L R L T L L T A LR LR B D Ll D R DR L L L L R

FLOW PROCESS FROM NODE 43.00 TO NODE 45.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 55.00 DOWNSTREAM(FEET) = 52.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 10.00  CHANNEL SLOPE = 0.3000
CHANNEL BASE(FEET) = 3.50 "Z" FACTOR = 0.000
MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) 0.50

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 4.049

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.30 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.43
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.25
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 0.02
Tc(MIN.) = .02
SUBAREA AREA(ACRES) = 0.30 SUBAREA RUNOFF(CFS) = 1.04
EFFECTIVE AREA(ACRES) = 0.55 AREA-AVERAGED FM(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.
TOTAL AREA(ACRES) = 0.6 PEAK FLOW RATE(CFS) = 1.95
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 8.45
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 45.00 = 270.00 FEET.
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FLOW PROCESS FROM NODE 45.00 TO NODE 47.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 52.00 DOWNSTREAM(FEET) = 32.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 250.00 CHANNEL SLOPE = 0.0800
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0,030 MAXIMUM DEPTH(FEET) 3.00

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.684

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.46 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.67
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.63
AVERAGE FLOW DEPTH(FEET) = 0.23 TRAVEL TIME(MIN.) = 0.90
Tc(MIN.) = .92

SUBAREA AREA(ACRES) = 0.46 SUBAREA RUNOFF(CFS) = 1.44
EFFECTIVE AREA(ACRES) = 1,01 AREA-AVERAGED FMm(INCH/HR) = 0.16
AREA-AVERAGED Fp{(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.
TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 3.21
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.26  FLOW VELOCITY(FEET/SEC.) = 4.84

LONGEST FLOWPATH FROM NODE 41.00 TO NODE 47.00 = 520.00 FEET.
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FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 5.92
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.684
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL 0.2 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.100

SUBAREA AREA(ACRES) = 0.23 SUBAREA RUNOFF(CFS) = 0.76
EFFECTIVE AREA(ACRES) = 1.24  AREA-AVERAGED FM(INCH/HR) = 0.13
AREA~AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.65
TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 3.97

PR R T R L R X T L L R L TR TR L E E R L R R L D R L bR R
FLOW PROCESS FROM NODE 47.00 TO NODE 49.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 32.00 DOWNSTREAM(FEET) = 12.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 250.00 CHANNEL SLOPE = 0.0800
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CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 2,000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 3.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.437
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.42 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.58
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.47
AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME(MIN.) = 0.76
Tc(MIN.) = 6.69
SUBAREA AREA(ACRES) = 0.42 SUBAREA RUNOFF(CFS) = 1.22
EFFECTIVE AREA(ACRES) = 1.66 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.74
TOTAL AREA(ACRES) = 1.7 PEAK FLOW RATE(CFS) = 4.91
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.33 FLOW VELOCITY(FEET/SEC.) = 5.58
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 49.00 = 770.00 FEET.
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FLOW PROCESS FROM NODE 49.00 TO NODE 49.00 1s CoDE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 6.69
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.437
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL 0.2 0.100 75

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.22 SUBAREA RUNOFF(CFS) = 0.68
EFFECTIVE AREA(ACRES) = 1.88  AREA-AVERAGED Fm(INCH/HR) 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 5.59
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FLOW PROCESS FROM NODE 49.00 TO NODE 51.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 12.00 DOWNSTREAM(FEET) = 1.90
CHANNEL LENGTH THRU SUBAREA(FEET) = 125.00 CHANNEL SLOPE = 0.0808
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.020 MAXIMUM DEPTH(FEET) = 10.00

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.344

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK D 0.5 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIQUS AREA FRACTION Ap = 0.850
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.36
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.37
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(MIN.) = 0.33
Tc(MIN.) = .01

SUBAREA AREA(ACRES) = 0.54 SUBAREA RUNOFF(CFS) = 1.54
EFFECTIVE AREA(ACRES) = 2.42 AREA-AVERAGED Fm(INCH/HR = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 2.4 PEAK FLOW RATE(CFS) = 6.98
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.19 FLOW VELOCITY(FEET/SEC.) = 6.69

LONGEST FLOWPATH FROM NODE 41.00 TO NODE 51.00 = 895.00 FEET.
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FLOW PROCESS FROM NODE 51.00 TO NODE 51.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 7.01
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.344
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 2.88 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 2.88 SUBAREA RUNOFF(CFS) = 8.15

EFFECTIVE AREA(ACRES) = 5.30 AREA-AVERAGED Fm(INCH/H R) = 0.17

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.87

TOTAL AREA(ACRES) = 5.3 PEAK FLOW RATE(CFS) = 15.13
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FLOW PROCESS FROM NODE 51.00 TO NODE 53.00 1S CobE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.90 DOWNSTREAM(FEET) = 1.35
FLOW LENGTH(FEET) = 27.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = .66

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.13

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) = 7.06

LONGEST FLOWPATH FROM NODE 41.00 TO NODE 53.00 = 922.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 53.00 TO NODE 53.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 7.06
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.332
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL 0.1 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 100
SUBAREA AREA(ACRES) = 0.11 SUBAREA RUNOFF(CFS) = 0.33
EFFECTIVE AREA(ACRES) = 5.41  AREA-AVERAGED Fm(INCH/HR) = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.85
TOTAL AREA(ACRES) = 5.4 PEAK FLOW RATE(CFS) 15.39

****************************************************************************

FLOW PROCESS FROM NODE 53.00 TO NODE 55.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.35 DOWNSTREAM(FEET) = 0.82
FLOW LENGTH(FEET) = 35.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 8.60

ESTIMATED PIPE DIAMETER (INCH)

PIPE-FLOW(CFS) = 15.39

PIPE TRAVEL TIME(MIN.) = 0.07 Tc(MIN.) = 7.13

LONGEST FLOWPATH FROM NODE 41.00 TO NODE 55.00 = 957.00 FEET.

21.00 NUMBER OF PIPES = 1

****************************************************************************

FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

#*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR¥ (INCH/HR) (ACRES) NODE
15.39 7.13 20( 0.17) 0.85 5.4 41.00
LONGEST FLOWPATH FROM NODE 41 00 TO NODE 55.00 = 957.00 FEET.
#*% MEMORY BANK # 1 CONFLUENCE DATA *¥
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN. ) (INCH/HR¥ (INCH/HR) (ACRES) NODE
1 108.82 7.9 0.20( 0.08) 0.40 37.2 31.00
2 109.92 8. 17 3 065 0.20( 0. 08) 0.39 38.2 21.00
3 119.76  10.43 2.663 0.20C 0.08) 0.39 49.1 27.00
4 126.92 13.30 2.318 0.20( 0.07) 0.36 60.4 15.00
5 117.05 16.51 2.047 0.20¢ 0.07) 0.37 62.6 1.00
6 101.83 20.22 1.823 0.20( 0.07) 0.37 62.9 11.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 55.00 = 3307.00 FEET.
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR¥ (INCH/HR) (ACRES) NODE
1 119.31 7.13 3.313 0.20 09) 0.46 38.7 41.00
2 123.21 7.97 3.108 0 20( 0.09) 0.45 42.6 31.00
3 124.10 8.17 3.065 0.20( 0.09) 0.45 43.6 21.00
4 131.97 10.43 2.663 0.20( 0.09) 0.44 54.5 27.00
5 137.44 13.30 2.318 0.20( 0.08) 0.40 65.8 15.00
6 126.24 16.51 2.047 0.20( 0.08) 0.41 68.0 1.00
7 109.92  20.22 1.823 0.20( 0.08) 0.41 68.3 11.00
TOTAL AREA(ACRES) = 68.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 137.44 Tc(MIN.) = 13.298
EFFECTIVE AREA(ACRES) = 65.77 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = .
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 55.00 = 3307.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 IS CODE = 12
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>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 55.00 TO NODE 67.00 IS CODE = 36

>>>>>COMPUTE BOX-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED BOX SIZE (PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 0.82 DOWNSTREAM(FEET) = 0.76
FLOW LENGTH(FEET) = 34.00 MANNING'S N = 3

*GIVEN BOX BASEWIDTH(FEET) = 11.00 ESTIMATED BOX HEIGHT(FEET) = 2.64
BOX-FLOW VELOCITY(FEET/SEC.) = 4.74

BOX-FLOW(CFS) = 137.44

BOX-FLOW TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 13.42

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 67.00 = 3341.00 FEET.
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FLOW PROCESS FROM NODE 67.00 TO NODE 67.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 57.00 TO NODE 59.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 69.70 DOWNSTREAM(FEET) = 67.70

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 19.939

ll It

* 10 YEAR RAINFALL INTENSITY(INCH/HR) 1.838
SUBAREA TC AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
"OPEN BRUSH" D 1.47 0.20 1.000 83 19.94

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 2.

TOTAL AREA(ACRES) = 1.47 PEAK FLOW RATE(CFS) = 2.17
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FLOW PROCESS FROM NODE 59.00 TO NODE 61.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.70 DOWNSTREAM(FEET) = 37.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 660 00 CHANNEL SLOPE = 0.0465
CHANNEL FLOW THRU SUBAREA(CFS) =

FLOW VELOCITY(FEET/SEC) = 3.77 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 2.91 Tc(MIN.) = 22.85

LONGEST FLOWPATH FROM NODE 57.00° TO NODE 61.00 = 990.00 FEET.
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FLOW PROCESS FROM NODE 61.00 TO NODE 61.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 22.85
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.699
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 3.46 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .000

SUBAREA AREA(ACRES) = 3.46 SUBAREA RUNOFF(CFS) = 4.67
EFFECTIVE AREA(ACRES) = 4.93  AREA-AVERAGED FM(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 4.9 . PEAK FLOW RATE(CFS) = 6.65
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FLOW PROCESS FROM NODE 61.00 TO NODE 63.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 37.00 DOWNSTREAM(FEET) = 35.00
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.51

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.65

PIPE TRAVEL TIME(MIN.) = 0.16 Tc(MIN.) = 23.01
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LONGEST FLOWPATH FROM NODE 57.00 TO NODE 63.00 = 1070.00 FEET.
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FLOW PROCESS FROM NODE 63.00 TO NODE 65.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 35.00 DOWNSTREAM(FEET) = 10.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 406.00 CHANNEL SLOPE = 0.0616
CHANNEL FLOW THRU SUBAREA(CFS) = .65

FLOW VELOCITY(FEET/SEC) = 5.61 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 1.21 Tc(MIN.) = 24.22

LONGEST FLOWPATH FROM NODE 57.00 TO NODE 65.00 = 1476.00 FEET.
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FLOW PROCESS FROM NODE 65.00 TO NODE 65.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 24.22
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.644
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 4.04 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIQOUS AREA FRACTION Ap = 1. 000

SUBAREA AREA(ACRES) = 4.04 SUBAREA RUNOFF(CFS) = 5.25
EFFECTIVE AREA(ACRES) = 8.97 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 9.0 PEAK FLOW RATE(CFS) = 11.66

****************************************************************************

FLOW PROCESS FROM NODE 65.00 TO NODE 67.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.90 DOWNSTREAM(FEET) = 0.76
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.16

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.66

PIPE TRAVEL TIME(MIN.) = 0.14 Tc(MIN.) = 24.36

LONGEST FLOWPATH FROM NODE 57.00 TO NODE 67.00 = 1546.00 FEET.
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FLOW PROCESS FROM NODE 67.00 TO NODE 67.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

#*%* MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 1. 0.20( 0.20) 1.00 9.0 57.00
LONGEST FLOWPATH FROM NODE 57 00 TO NODE 67.00 = 1546.00 FEET.
**% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 119.31 7.25 .280 0.20( 0.09) 0.46 38.7 41.00
2 123.21 8.09 3.081 0.20( 0.09) 0.45 42.6 31.00
3 124.10 8.29 3.038 0.20(¢ 0. 0.45 43.6 21.00
4 131.97 10.55 2.646 0.20( 0.09) 0.44 54.5 27.00
5 137.44 13.42 2.306 0.20( 0.08) 0.40 65.8 15.00
6 126.24 16.63 2.039 0.20( 0.08) 0.41 68.0 1.00
7 109.92  20.35 1.816 0.20( 0.08) 0.41 68.3 11.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 67.00 = 3341.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR{ (INCH/HR) (ACRES) NODE
1 126.75 7.25 3.280 0.20( 0.10) 0.49 41.4 41.00
2 130.97 8.09 3.081 0.20( 0.10) 0.49 45.6 31.00
3 131.93 8.29 3.038 0.20( 0.10) 0.49 46.7 21.00
4 140.55 10.55 2.646 0.20( 0.09) 0.47 58.4 27.00
5 146.84 13.42 2.306 0.20( 0.09) 0.45 70.7 15.00
6 136.42 16.63 2.039 0.20( 0.09) 0.45 74.1 1.00
7 120.87  20.35 1.816 0.20( 0.09) 0.47 75.8 11.00
8 110.31 24.36 1.638 0.20( 0.10) 0.48 77.3 57.00
TOTAL AREA(ACRES) = 77.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 146.84 Tc(MIN.) = 13.417
EFFECTIVE AREA(ACRES) = 70.71 AREA-AVERAGED Fm(INCH/HR) = 0.09

AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap = 0.45
TOTAL AREA(ACRES) = 7.3
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LONGEST FLOWPATH FROM NODE 1.00 TO NODE 67.00 = 3341.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 77.3 TC(MIN.) = 13.42

]

EFFECTIVE AREA(ACRES) 70.71 AREA-AVERAGED Fm(INCH/HR)= 0.09
AREA-AVERAGED Fp(INCH/HR) = 0,20 AREA-AVERAGED Ap = 0.445
PEAK FLOW RATE(CFS) = 146.84
*% PEAK FLOW RATE TABLE *¥
STREAM Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN ) (INCH/HR (INCH/HR) (ACRES) NODE
1 126.7 7.2 3.280 0.20( 0.10) 0.49 41.4 41.00
2 130.97 8.09 3.081 0.20C 0.10) 0.49 45.6 31.00
3 131.93 8.29 3.038 0.20( 0.10) 0.49 46.7 21.00
4 140.55 10.55 2.646 0.20( 0.09) 0.47 58.4 27.00
5 146.84 13.42 2.306 0.20( 0.09) 0.45 70.7 15.00
6 136.42 16.63 2.039 0.20( 0.09) 0.45 74.1 1.00
7 120.87 20.35 1.816 0.20( 0.09) 0.47 75.8 11.00
8 110.31 24.36 1.638 0.20( 0.10) 0.48 77.3 57.00
END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) Copyright 1983-2008 Advanced Engineering Software (aes)
ver. 15.0 Release Date: 04/01/2008 License ID 1585

Analysis prepared by:

FARERARRET RTINS RS R hhdhhh DESCRIPTION OF STUDY FRETRERA AR Rk kA kAt

* SUNSET RIDGE PARK *
* PROPOSED CONDITION HYDROLOGY - 25 YEAR EVENT *
* INCLUDES OFFSITE RUNOFF FROM TRACT 7852, 7817, AND PORTION OF SUPERIOR *

B R Y L T L it R A e R RIS F L L D RS R E L R R R b b L L L e

FILE NAME: 192-PR25.25 ’
TIME/DATE OF STUDY: 22:07 07/01/2009

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

~-*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP_ HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 36.0 18.0 0.020/0.020/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*STIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 1.00 TO NODE 3.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 853.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 88.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBARFA ANALYSIS USED MINIMUM Tc(MIN.) = 11.402
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.025
SUBAREA TC AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS D 3.93 0.20 . 75 11.40
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =
SUBAREA RUNOFF(CFS) = 10.56
TOTAL AREA(ACRES) = 3.93  PEAK FLOW RATE(CFS) = 10.56
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FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 88.50 DOWNSTREAM ELEVATION(FEET) = 46.30
STREET LENGTH(FEET) = 780.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 36.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = _0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-walk Flow Section = 0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.31
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43
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HALFSTREET FLOOD WIDTH(FEET) = 13.78
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.3
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.76
STREET FLOW TRAVEL TIME(MIN.) = 2.04 Tc(MIN.) = 13.44

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.756
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL 2.2 0.20 0.100 7
SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.100

SUBAREA AREA(ACRES) = 2.23 SUBAREA RUNOFF(CFS) = 49
EFFECTIVE AREA(ACRES) = 6.16 AREA-AVERAGED Fm(INCH/HR) 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.1

TOTAL AREA(ACRES) = 6.2 PEAK FLOW RATE(CFS) 15.10

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 14.47

FLOW VELOCITY(FEET/SEC.) = 6.61 DEPTH*VELOCITY(FT*FT/SEC.) = 2.96
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1633.00 FEET.
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FLOW PROCESS FROM NODE 5.00 TO NODE 7.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 41.67 DOWNSTREAM(FEET) = 26.71
FLOW LENGTH(FEET) = 180.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.)

ESTIMATED PIPE DIAMETER(INCH) 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.10

PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 13.63

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1813.00 FEET.
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FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.63
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.735
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL 0.2 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.100

SUBAREA AREA(ACRES) = 0.25 SUBAREA RUNOFF(CFS) = 0.61
EFFECTIVE AREA(ACRES) = 6.41  AREA-AVERAGED Fm(INCH/HR) 0.03
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.1
TOTAL AREA(ACRES) = 6.4 PEAK FLOW RATE(CFS) = 15.59
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FLOW PROCESS FROM NODE 7.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 26.71 DOWNSTREAM(FEET) = 25.00
FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.81

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.59

PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 13.72

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 = 1873.00 FEET.
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FLOW PROCESS FROM NODE 9,00 TO NODE 9.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TCc(MIN.) = 13.72
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.724
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK D 0.9 0.20 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.850

SUBAREA AREA(ACRES) = 0.94 SUBAREA RUNOFF(CFS) = 2.16
EFFECTIVE AREA(ACRES) = 7.35  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.25
TOTAL AREA(ACRES) = 7.3 PEAK FLOW RATE(CFS) = 17.69
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FLOW PROCESS FROM NODE 9.00 TO NODE 39.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 25.00 DOWNSTREAM(FEET) = 10.60
FLOW LENGTH(FEET) = 1064.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 8.62

nu

ESTIMATED PIPE DIAMETER(INCH) 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.69

PIPE TRAVEL TIME(MIN.) = 2.06 Tc(MIN.) = 15.78

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 39.00 = 2937.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 15.78
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.517
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK 2.5 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.850

SUBAREA AREA(ACRES) = 2.53 SUBAREA RUNOFF(CFS) = 5.34
EFFECTIVE AREA(ACRES) = 9.88  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 9.9 PEAK FLOW RATE(CFS) 21.67

LR b B B L A e L e e R T L TR R R T R R R R TR R R R R R

FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 11.00 TO NODE 13.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 680.00
ELEVATION DATA: UPSTREAM(FEET) = 97.60 DOWNSTREAM(FEET) = 71.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 18.337
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.312
SUBAREA TC AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL FAIR COVER

"OPEN BRUSH" D 1.64 0.20 1.000 83 18.34

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0

SUBAREA RUNOFF(CFS) = 3.12

TOTAL AREA(ACRES) = 1.64 PEAK FLOW RATE(CFS) = 3.12
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FLOW PROCESS FROM NODE 13.00 TO NODE 25.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 66.00 DOWNSTREAM(FEET) = 41.00
FLOW LENGTH(FEET) = 453,00 MANNING'S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 6.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.35

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.12

PIPE TRAVEL TIME(MIN.) = 0.81 Tc(MIN.) = 19.14

LONGEST FLOWPATH FROM NODE 11.00 TO NODE 25.00 = 1133.00 FEET.

LR e A R T R T R T R T L R P L R T T T T T T T Y

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1Is CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

B R A A A R A R T R R R A R R A o A R A A A A A A AN A A A A AN AR AR AR AR SRR d i

FLOW PROCESS FROM NODE 15.00 TO NODE 17.00 Is CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 408.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 97.30

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN. 787
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 3. 298
SUBAREA Tc AND LOSS RATE DATA(AMC II):

W
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DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS D 2.9 0.20 0.200 75 9.79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIQUS AREA FRACTION Ap = 0.200

SUBAREA RUNOFF(CFS) = 8.62
TOTAL AREA(ACRES) = 2.94  PEAK FLOW RATE(CFS) = 8.62

AR A AR A AR AR A A A A A AR AR A RRARR AR A NRR A b h b hhhhkhhhhhhhdhdhhhhkdhl
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.79
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.298
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS 3.0 0.200 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.200
SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 8.80
EFFECTIVE AREA(ACRES) = 5.94  AREA-AVERAGED Fm(INCH/H ) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.2
TOTAL AREA(ACRES) = 5.9 PEAK FLOW RATE(CFS) = 17.42

L b 2t BT LT T T R R R R R e e e s

FLOW PROCESS FROM NODE 17.00 TO NODE 19.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 90.70 DOWNSTREAM(FEET) = 44.32
FLOW LENGTH(FEET) = 1567.00 MANNING'S N = 13

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.54

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.42

PIPE TRAVEL TIME(MIN.) = 2.26 Tc(MIN.) = 12.05

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 19.00 = 1975.00 FEET.

LR bk S i R L e R R R R S R R R R

FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12,05
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.932
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
APARTMENTS D 32,99 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 32.99 SUBAREA RUNOFF(CFS) = 85.86
EFFECTIVE AREA(ACRES) = 38.93  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 38.9 PEAK FLOW RATE(CFS) = 101.32

AR R R R R R AR A AR AR A AR RN AR AR AT AR RRAARRANARAR AR AR AR AR AN hfh e hd dddddd

FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.05

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.932

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK D 0.6 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.850

SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.49
EFFECTIVE AREA(ACRES) = 39.53  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.21
TOTAL AREA(ACRES) = 39.5 PEAK FLOW RATE(CFS) = 102.81

ARERR AR AR R AR AR AR R AR AN AR AR AR R AANA AR A AR AN AR R bR dh e dhd e hdih b rdiddd

FLOW PROCESS FROM NODE 19.00 TO NODE 25.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 44.32 DOWNSTREAM(FEET) = 41.00
FLOW LENGTH(FEET) = 132.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 6.74

|

ESTIMATED PIPE DIAMETER(INCH) 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 102.81

PIPE TRAVEL TIME(MIN.) = 0.13 Tc(MIN.) = 12.18

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 25.00 = 2107.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

#*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 102.81 12.18 2.914 0.20( 0.04) 0.21 39.5 15.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 25.00 = 2107.00 FEET.
#*% MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 19.14 2.256 0.20€ 0.20) 1 1.6 11.00
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 25 00 = 1133.00 FEET.
*% PEAK FLOW RATE TABLE *¥*
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 105.43 12.18 2.914 0.20( 0.05) 0.23 40.6 15.00
82.38 19.14 2.256 0.20( 0.05) 0.24 41.2 11.00
TOTAL AREA(ACRES) = 41.2

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 105.43 Tc(MIN.) = 12.182
EFFECTIVE AREA(ACRES) = 40.57 AREA-AVERAGED Fm(INCH/HR) 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 23

TOTAL AREA(ACRES) = .
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 25.00 = 2107.00 FEET.
S o 90 B de o 9 3 B e e o e e e 9 e e A Ao e o ot e e e R e e R e e e A e e

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

B Y L L L L R L LR LR T2 L T R L S e L L L e

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 21.00 TO NODE 23.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF~CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 545.00
ELEVATION DATA: UPSTREAM(FEET) = 72.00 DOWNSTREAM(FEET) = 49.20

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0. 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 7.

* 25 YEAR RAINFALL INTENSITY (INCH/HR) 3. 946
SUBAREA TC AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL 0.4 0.20 0.100 75 7.13

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 1.73

TOTAL AREA(ACRES) = 0.49 PEAK FLOW RATE(CFS) = 1.73

B L R R R L LT T e B L R e e R R R R LA R R R

FLOW PROCESS FROM NODE 23.00 TO NODE 25.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 44,00 DOWNSTREAM(FEET) = 41.00
FLOW LENGTH(FEET) = 14.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.59

ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.73

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 7.15

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 25.00 = 559.00 FEET.

B L R L R L T T R e e L L L e 2 R L L LS e

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

#*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensit Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR{ (INC H/HR) (ACRES) NODE
1 1.73 7.15 3.940 0.20( 0.02) 0.10 0.5 21.00
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LONGEST FLOWPATH FROM NODE 21.00 TO NODE 25.00 = 559.00 FEET.
#% MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensit Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 105.43 12.18 2.914 0.20( 0.05) 0.23 40.6 15.00
2 82.38 19.14 2.256 0.20( 0.05) 0.24 41.2 11.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 25.00 = 2107.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensit Fp(Fm Ap Ae HEADWATER
NUMBER (CFS) (MIN. ) (INCH/HR{ (INCH/HR) (ACRES) NODE
1 85.73 7.1 940 0.20¢ 0.05) 0.23 24.3 21.00
2 106.71 12. 18 2 914 0.20( 0.05) 0.23 41.1 15.00
83.37 19.14 2.256 0.20( 0.05) 0.24 41.7 11.00
TOTAL AREA(ACRES) = 41.7
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 106.71 Tc(MIN.) = 12.182
EFFECTIVE AREA(ACRES) = 41.06 AREA-AVERAGED Fm(INCH/HR) = 0.05

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.23
TOTAL AREA(ACRES) = 1.7
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 25.00 = 2107.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.18
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 2.914
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER
"OPEN BRUSH" D 0.63 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, FP(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) = 0.63 SUBAREA RUNOFF(CFS) = 1.54
EFFECTIVE AREA(ACRES) = 41.69  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.24
TOTAL AREA(ACRES) = 42.3 PEAK FLOW RATE(CFS) 107.54

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CopE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.1
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 2.914
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.91 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0
SUBAREA AREA(ACRES) = 0.91 SUBAREA RUNOFF(CFS) = 2.22
EFFECTIVE AREA(ACRES) = 42.60  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.26
TOTAL AREA(ACRES) = 43 PEAK FLOW RATE(CFS) 109.76

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 37.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 41.00 DOWNSTREAM(FEET) = 21.00
FLOW LENGTH(FEET) = 384.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 21.95

U}

ESTIMATED PIPE DIAMETER(INCH) 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 109.76

PIPE TRAVEL TIME(MIN.) = 0.29 Tc(MIN.) = 12.47

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

****************************************************************************

FLOW PROCESS FROM NODE 27.00 TO NODE 29.00 IS CopE = 21
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 385.00
ELEVATION DATA: UPSTREAM(FEET) = 88.00 DOWNSTREAM(FEET) = 53.00

= K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM TC(MIN.) = 8.441
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3. 586
SUBAREA TC AND LOSS RATE DATA(AMC II):

|

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCS  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
PUBLIC PARK 1.6 0.20 0.850 75 8.44

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA RUNOFF (CFS) = 5.10

TOTAL AREA(ACRES) = 1.66 PEAK FLOW RATE(CFS) = 5.10

PR L L L LT Ao g T X 2 2 R Lk ek e P S L R A L e L S

FLOW PROCESS FROM NODE 29.00 TO NODE 37.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 47.00 DOWNSTREAM(FEET) = 21.00
FLOW LENGTH(FEET) = 850.00 MANNING'S N = 0.009

DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.7 INCHES

PIPE~-FLOW VELOCITY(FEET/SEC.) = 11.35

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 5.10

PIPE TRAVEL TIME(MIN )= 1.25 Tc(MIN.) = 9.69

LONGEST FLOWPATH FROM NODE 27.00 TO NODE 37.00 = 1235.00 FEET.
T T A T e T e T R e e T Y A e A A N R R A A A NN A AW AT AW HARNN T HAHWARNAN fr kN

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 9.69
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.317
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK 4.7 0.850 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOQUS AREA FRACTION Ap = 0.850

SUBAREA AREA(ACRES) = 4.76 SUBAREA RUNOFF(CFS) = 3 48
EFFECTIVE AREA(ACRES) = 6.42  AREA-AVERAGED Fm(INCH/HR) = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = .85

TOTAL AREA(ACRES) = 6.4 PEAK FLOW RATE(CFS) = 18.18

*******************************'A'********************************************

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.69
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.317
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP (ACREs) (INCH/HR) (DECIMAL) CN

PUBLIC PARK 0.7 0.20 0.850 75
SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 850

SUBAREA AREA(ACRES) = 0.76 SUBAREA RUNOFF(CFS) = 2.15
EFFECTIVE AREA(ACRES) = 7.18  AREA-AVERAGED Fm(INCH/H = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 7.2 PEAK FLOW RATE(CFS) 20.34

****************************************************************************

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.69
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.317
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK D 1.0 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = O. 850

SUBAREA AREA(ACRES) = 1.05 SUBAREA RUNOFF(CFS) = 2.97
EFFECTIVE AREA(ACRES) = 8.23  AREA-AVERAGED FMm(INCH/HR) = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.85

TOTAL AREA(ACRES) = 8.2 PEAK FLOW RATE(CFS) = 23.31

**************'A'*************************************************************

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 11
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>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

**% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR; (INCH/H (ACRES) NODE
9.69 317 0.20C 0.17) © 8.2 27.00
LONGEST FLOWPATH FROM NODE "27.00 TO NODE 37.00 = 1235.00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA *#*
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR; (INCH/HR) (ACRES) NODE
90.35 7.45 850 0.20( 0.05) 0.27 25.8 21.00
2 109.76 12.47 2 875 0.20¢ 0.05) 0.26 42.6 15.00
3 85.64 19.45 2.236 0.20( 0.05) 0.27 43.2 11.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.
#% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 111.30 7.45 3.850 0.20( 0.08) 0 9 32.2 21.00
2 122.32 9.69 3.317 0.20( 0.08) 0.3 41.5 7.00
3 129.80 12.47 2.875 0.20(¢ 0.07) 0. 35 50.8 15.00
4 100.94 19.45 2.236 0.20( 0.07) 0.36 51.4 11.00
TOTAL AREA(ACRES) = 51.4
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 129.80 Tc(MIN.) = 12.474
EFFECTIVE AREA(ACRES) = 50.83 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.35
TOTAL AREA(ACRES) = .
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.
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FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

L L AR R T e S F R T T e T L A 2 R LR ST L L s A L L R ARk

FLOW PROCESS FROM NODE 31.00 TO NODE 33.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 125.00
ELEVATION DATA: UPSTREAM(FEET) = 49.70 DOWNSTREAM(FEET) = 47.20

Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 5.000

* 25 YEAR RAINFALL INTENSITY(INCH/HR) 4.324
SUBAREA TC AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL 0.7 0.100 75 .00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0

SUBAREA RUNOFF(CFS) = 3.20

TOTAL AREA(ACRES) = 0.74 PEAK FLOW RATE(CFS) = 3.20

P R L L L R IR T TP e P TR T e T LT T A P A P L e A S L L b b ke

FLOW PROCESS FROM NODE 33.00 TO NODE 35.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 47.20 DOWNSTREAM(FEET) = 27.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 295.00 CHANNEL SLOPE = 0.0685
CHANNEL BASE(FEET) = 12.00 "Z" FACTOR = 10.000
MANNING'S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 1.00

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.983

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK 0.1 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = O. 850
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.51

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.44
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(MIN.) = 2.01

Tc(MIN.) = .01

SUBAREA AREA(ACRES) 0.18 SUBAREA RUNOFF(CFS) = 0.62
EFFECTIVE AREA(ACRES) 0.92 AREA-AVERAGED FM(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = .25
TOTAL AREA(ACRES) = 0.9 PEAK FLOW RATE(CFS) 3.26
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 2.40
LONGEST FLOWPATH FROM NODE 31.00 TO NODE 35.00 = 420.00 FEET.

TR LR T R ML T LT L L L DT R i e L e R R e

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 7.01
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.983
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK 0.6 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIQUS AREA FRACTION Ap = 50
SUBAREA AREA(ACRES) = 0.69 SUBAREA RUNOFF(CFS) = 2.37
EFFECTIVE AREA(ACRES) = 1.61  AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.51
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 5.63
P R R R R e L R R R R R R R L L T T R T R R L i e R R R L R

FLOW PROCESS FROM NODE 35.00 TO NODE 37.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 22.00 DOWNSTREAM(FEET) = 21.00
FLOW LENGTH(FEET) = 25.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.63

PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.) = 7.06

LONGEST FLOWPATH FROM NODE 31.00 TO NODE 37.00 = 445.00 FEET.

EE X2 TR L T L LT T L O T L TR E R TR T S T T L S R L A S L R e

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

#*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HRg (INCH/HR) (ACRES) NODE
1 7.06 969 0.20( 0.10) 0O 1.6 31.00
LONGEST FLOWPATH FROM NODE "31.00 TO NODE 37.00 = 445.00 FEET.
%% MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 111.30 7.45 3.850 0.20( 0.08) 0.39 32.2 21.00
2 122.32 9.69 3.317 0.20(¢ 0.08) 0.38 41.5 27.00
3 129.80 12.47 2.875 0.20( 0.07) 0.35 50.8 15.00
4 100.94 19.45 2.236 0.20( 0.07) 0.36 51.4 11.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.
#*% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR (INCH/HR) (ACRES) NODE
1 114.42 7.06 3.969 08) 0.39 32.1 31.00
2 116.75 7.45 3.850 0 20( 0 08) 0.39 33.8 21.00
3 127.00 9.69 3.317 0.20( 0.08) 0.39 43.2 27.00
4 133.83 12.47 2.875 0.20( 0.07) 0.36 52.4 15.00
5 104.05 19.45 2.236 0.20( 0.07) 0.36 53.0 11.00
TOTAL AREA(ACRES) = 53.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 133.83 Tc(MIN.) = 12.474
EFFECTIVE AREA(ACRES) = 52.44 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.36
TOTAL AREA(ACRES) = 53.0
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 37.00 = 2491.00 FEET.

E Y R R R R R R R R R R A L T T R L LR L R LN R L L R R e

FLOW PROCESS FROM NODE 37.00 TO NODE 37.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

Py e R 2R R R e R R R L LT T L LR R 2L L M D L L R R Rk e

FLOW PROCESS FROM NODE 37.00 TO NODE 39.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 21.00 DOWNSTREAM(FEET) = 10.60
FLOW LENGTH(FEET) = 209.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.0 INCHES
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PIPE-FLOW VELOCITY(FEET/SEC.) = 22.72

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 133.83

PIPE TRAVEL TIME(MIN.) = 0.15 Tc(MIN.) = 12.63

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 39.00 = 2700.00 FEET.

R R AR A A A A A A A AR A A AR AT AR AN AR AR AR AR TR A AT a A b kil d

FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN ) (INCH/HR§ (INCH/HR) (ACRES) NODE
1 114.42 7.2 3.9 0.20( 0.08) 0.39 32.1 31.00
2 116.75 7. 60 3.805 0.20¢ 0.08) 0.39 33.8 21.00
3 127.00 9.84 3.288 0.20( 0.08) 0.39 43.2 27.00
4 133.83 12.63 2.855 0.20( 0.07) 0.36 52.4 15.00
5 104.05 19.62 2.225 0.20( 0.07) 0.36 53. 11.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 39.00 = 2700.00 FEET.
**% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q TC Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN ) (INCH/HRg (INCH/HR) (ACRES) NODE
1 21.67 20 0.08) 0 9.9 1.00
LONGEST FLOWPATH FROM NODE 1 00 TO NODE 39 00 = 2937.00 FEET.
**% PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN ) (INCH/HRg (INCH/HR) (ACRES) NODE
1 130.03 7.2 3.9 200 0 0.39 36.6 31.00
2 132.71 7. 60 3. 805 0.20( 0.08) 0.39 38.5 21.00
3 144.79 9.84 3.288 0.20( 0.08) 0.39 49.3 27.00
4 153.58 12.63 2.855 0.20( 0.07) 0.36 60.4 15.00
5 142.07 15.78 2.517 0.20C 0.07) 0.37 62.6 1.00
6 123.12 19.62 2.225 0.20€ 0.07) 0.37 62.9 11.00
TOTAL AREA(ACRES) = 62.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 153.58 Tc(MIN.) = 12.627
EFFECTIVE AREA(ACRES) = 60.35 AREA-AVERAGED FM(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = 62.9
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 39.00 = 2937.00 FEET.

T e e e e e Y T A A A A A T R R R R R AR AN AR A AN TR A AR A AR AN A s

FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

T e e Y A A R A A A A A A A A A A AR AR A AT A AR A A A A A A A A A A A AN A AT AT AN dod

FLOW PROCESS FROM NODE 39.00 TO NODE 55.00 IS CODE = 36

>>>>>COMPUTE BOX-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED BOX SIZE (PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 10.60 DOWNSTREAM(FEET) = 0.82
FLOW LENGTH(FEET) = 370.00 MANNING'S N = 0.013

*GIVEN BOX BASEWIDTH(FEET) = 8.00 ESTIMATED BOX HEIGHT(FEET) = 1.48
BOX-FLOW VELOCITY(FEET/SEC.) = 12.93

BOX-FLOW(CFS) = 153.58

BOX~FLOW TRAVEL TIME(MIN.) = 0.48 Tc(MIN.) = 13.10

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 55.00 = 3307.00 FEET.

LR b L R R e R R R L L L S R i R R R

FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

R AR R R AR R AR AR RR A AR ARER TR REENDNNENAR AR SRR D AR ahhhh bR b hhid

FLOW PROCESS FROM NODE 41.00 TO NODE 43.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 260.00
ELEVATION DATA: UPSTREAM(FEET) = 72.00 DOWNSTREAM(FEET) = 55.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.824
SUBAREA TC AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap sCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL 0.2 0.2 0.100 75 5.00

SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) 0 20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF(CFS) =
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TOTAL AREA(ACRES) = 0.25 PEAK FLOW RATE(CFS) = 1.08
****************************************************************************

FLOW PROCESS FROM NODE 43.00 TO NODE 45.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 55.00 DOWNSTREAM(FEET) = 52.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 10.00  CHANNEL SLOPE = 0.3000
CHANNEL BASE(FEET) = 3.50 "Z" FACTOR = 0.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 0.50

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.813
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.30 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.70
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.37
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 0.02
Tc(MIN.) = .02
SUBAREA AREA(ACRES) 0.30 SUBAREA RUNOFF(CFS) = 1.25
EFFECTIVE AREA(ACRES) = 0.55 AREA-AVERAGED Fm(INCH/HR) 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 9
TOTAL AREA(ACRES) = 0.6 PEAK FLOW RATE(CFS) 2.32
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 9.28
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 45.00 = 270.00 FEET.

e ¥ 9% o P Yo ve e ¥t ¥ vo Ve S B e Yo v e e o o Vo e fo Ve fe e e e do e v Ve v ok e e e e o e e de de e e e dedr e e e de e e e Yol e e e e e e e e e e e o

FLOW PROCESS FROM NODE 45.00 TO NODE 47.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

32.00

ELEVATION DATA: UPSTREAM(FEET) = 52.00 DOWNSTREAM(FEET) 0.0800

CHANNEL LENGTH THRU SUBAREA(FEET) = 250.00 CHANNEL SLOPE
CHANNEL BASE (FEET) = 2.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 3.00

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.409

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.46 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.2
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.19
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.26 TRAVEL TIME(MIN.) = 0.84
Tc(MIN.) = .86
SUBAREA AREA(ACRES) 0.46 SUBAREA RUNOFF(CFS) = 1.74
EFFECTIVE AREA(ACRES) = 1.01 AREA-AVERAGED Fm(INCH/HR) 0.16
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.78
TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 3.87

o

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.29 FLOW VELOCITY(FEET/SEC.) = 5.23
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 47.00 = 520.00 FEET.

P T R R P R T R e e P P P R LB PP L R P B R S S LS L A e L L s

FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 5.86
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.409
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.2 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.23 SUBAREA RUNOFF(CFS) = 0.91
EFFECTIVE AREA(ACRES) = 1.24  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.65

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 4.77

O 2 T L L R L Lt E e S TR LT L L R S L D s DL L L L S L L At A

FLOW PROCESS FROM NODE 47.00 TO NODE 49.00 IS CODE = 351

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 32.00 DOWNSTREAM(FEET) = 12.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 250.00 CHANNEL SLOPE = 0.0800
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 2.000
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MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) 3.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.128
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 0.42 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.76
AVERAGE FLOW DEPTHCFEET) = 0.35 TRAVEL TIME(MIN.) = 0.72
TC(MIN.) = .58
SUBAREA AREA(ACRES) = 0.42 SUBAREA RUNOFF (CFS) = 1.48
EFFECTIVE AREA(ACRES) = 1.66 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.74
TOTAL AREA(ACRES) = 1.7 PEAK FLOW RATE(CFS) = 5.95
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 FLOW VELOCITY(FEET/SEC.) = 5.88
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 49.00 = 770.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 49.00 TO NODE 49.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 6.58
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.128
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL 0.2 0.2 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0. 20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 100
SUBAREA AREA(ACRES) = 0.22 SUBAREA RUNOFF(CFS) = 0.81
EFFECTIVE AREA(ACRES) = 1.88 AREA-AVERAGED Fm(INCH/HR) 0.13
AREA-AVERAGED Fp(INCH/HR) = 0 20 AREA-AVERAGED Ap = 0.66
TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 6.76
****************************************************************************

FLOW PROCESS FROM NODE 49.00 TO NODE 51.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 12.00 DOWNSTREAM(FEET) = 1.90
CHANNEL LENGTH THRU SUBAREA(FEET) 125.00 CHANNEL SLOPE = 0.0808
CHANNEL BASE(FEET) = 5.00 “Z" FACTOR = 2.000
MANNING'S FACTOR = 0.020 MAXIMUM DEPTH(FEET) = 10.00

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.026

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK 0.5 0.2 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = O. 850
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.70
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC ) = 7.01
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(MIN.) = 0.30
Tc(MIN.) = .88

SUBAREA AREA(ACRES) = 0.54 SUBAREA RUNOFF(CFS) = 1.87
EFFECTIVE AREA(ACRES) = 2.42 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = .71
TOTAL AREA(ACRES) = 2.4 PEAK FLOW RATE(CFS) = 8.46
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.22 FLOW VELOCITY(FEET/SEC.) = 7.19

LONGEST FLOWPATH FROM NODE 41.00 TO NODE 51.00 = 895.00 FEET.

HHAAERAAANARARAEATRR AR TR ARAHIARRATRRR xx*nnun**nxunnxxnnnx******************

FLOW PROCESS FROM NODE 51.00 TO NODE 51.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 6.88

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.026

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 2.88 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 2.88 SUBAREA RUNOFF(CFS) = 9.92
EFFECTIVE AREA(ACRES) = 5.30 AREA-AVERAGED Fm(INCH/H ) = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.87

TOTAL AREA(ACRES) = 5.3 PEAK FLOW RATE(CFS) 18.38

***************************HxxnnNXNxNHNNNnNNNNnnNan b AR RENEERT AR AR AR AR ANTR

FLOW PROCESS FROM NODE 51.00 TO NODE 53.00 IS CODE = 31
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.90 DOWNSTREAM(FEET) = 1.35

FLOW LENGTH(FEET) = 27.00  MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.02

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 18.38

PIPE TRAVEL TIME(MIN.) = 0.04 TCc(MIN.) = 6.93

LONGEST FLOWPATH FROM NODE 41.00 TO NODE 53.00 = 922.00 FEET.
A AR AR R AR A A AR A AR A A A A A A A h e ol el drdr e dededededrde e e

FLOW PROCESS FROM NODE 53.00 TO NODE 53.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE TC(MIN.) = 6.93
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.011
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL 0.1 0.100 75

SUBAREA AVERAGE PERVIOUS Loss RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0.100

SUBAREA AREA(ACRES) = 0. 11 SUBAREA RUNOFF(CFS) = 0.40
EFFECTIVE AREA(ACRES) = 5.41  AREA-AVERAGED Fm(INCH/HR) 0.17
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.8

TOTAL AREA(ACRES) = 5.4 PEAK FLOW RATE(CFS) = 18.70

P T R R R R R R R R R R L L L S L A ek R

FLOW PROCESS FROM NODE 53.00 TO NODE 55.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.35 DOWNSTREAM(FEET) = 0.82
FLOW LENGTH(FEET) = 35.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 9.12

ESTIMATED PIPE DIAMETER (INCH) 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.70

PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 6.99

LONGEST FLOWPATH FROM NODE 41.00 TO NODE 55.00 = 957.00 FEET.

B R R E R R T P TR R i T L A R e L

FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

#*% MAIN STREAM CONFLUENCE DATA *#

STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN ) (INCH/HR; (INCH (ACRES) NODE
1 . 6.9 20C 0. 17) 0.85 5.4 41.00
LONGEST FLOWPATH FROM NODE 41 00 TO NODE 55.00 = 957.00 FEET.
**% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN ) (INCH/HR; (INCH/HR) (ACRES) NODE
1 130.03 3.7 20( 0.08) 0.39 36.6 31.00
2 132.71 8 11 3.6 0.20( 0.08) 0.39 38.5 21.00
3 144.79 10.33 3.199 0.20( 0.08) 0.39 49.3 27.00
4 153.58 13.10 2.796 0.20( 0.07) 0.36 60.4 15.00
5 142.07 16.27 2.474 0.20( 0.07) 0.37 62.6 1.00
6 123.12 20.14 2.193 0.20( 0.07) 0.37 62.9 11.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 55.00 = 3307.00 FEET.
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR; (INCH/HR) (ACRES) NODE
1 143.39 6.99 .990 0.20( 0.09) 0.46 38.5 41.00
2 147.66 7.72 3.772 0.20( 0.09) 0.45 42.0 31.00
3 149.84 8.11 3.669 0.20( 0.09) 0.45 43.9 21.00
4 159.61 10.33 3.199 0.20( 0.09) 0.43 54.7 27.00
5 166.43 13.10 2.796 0.20( 0.08) 0.40 65.8 15.00
6 153.35 16.27 2.474 0.20( 0.08) 0.41 68.0 1.00
7 133.02 20.14 2.193 0.20( 0.08) 0.41 68.3 11.00
TOTAL AREA(ACRES) = 68.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 166.43 Tc(MIN.) = 13.104
EFFECTIVE AREA(ACRES) = 65.76 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =
TOTAL AREA(ACRES) = .3
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 55.00 = 3307.00 FEET.
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FLOW PROCESS FROM NODE 55.00 TO NODE 55.00 IS CODE = 12
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>>>>>CLEAR MEMORY BANK # 1 <<<<<

****************************************************************************

FLOW PROCESS FROM NODE 55.00 TO NODE 67.00 IS CODE = 36

>>>>>COMPUTE BOX-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED BOX SIZE (PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 0.82 DOWNSTREAM(FEET) = 0.76
FLOW LENGTH(FEET) = 34.00 ° MANNING'S N = 0.013

*GIVEN BOX BASEWIDTH(FEET) = 11.00 ESTIMATED BOX HEIGHT(FEET) = 2.99
BOX-FLOW VELOCITY(FEET/SEC ) = 5.07

BOX-FLOW(CFS) =

BOX-FLOW TRAVEL TIME(MIN ) 0.11 Tc(MIN.) = 13.22

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 67.00 = 3341.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 67.00 TO NODE 67.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

****************************************************************************

FLOW PROCESS FROM NODE 57.00 TO NODE 59.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 69.70 DOWNSTREAM(FEET) = 67.70

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 939
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2. 205
SUBAREA TC AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL FAIR COVER

"OPEN BRUSH" D 1.47 0.20 1.000 83 19.94

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000

SUBAREA RUNOFF(CFS) = 2.65

TOTAL AREA(ACRES) = 1.47 PEAK FLOW RATE(CFS) = 2.65

****************************************************************************

FLOW PROCESS FROM NODE 59.00 TO NODE 61.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.70 DOWNSTREAM(FEET) = 37.

CHANNEL LENGTH THRU SUBAREA(FEET) = 660 00 CHANNEL SLOPE = 0.0465

CHANNEL FLOW THRU SUBAREA(CFS) = 2.65

FLOW VELOCITY(FEET/SEC) = 3.94 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.) = 2.79 Tc(MIN.) = 22.73

LONGEST FLOWPATH FROM NODE 57.00 TO NODE 61.00 = 990.00 FEET.
*************************xxnnxuuxxnunxxxxnnxnxunxxxxunxnxnuxxxnxuxnx********

FLOW PROCESS FROM NODE 61.00 TO NODE 61.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 22.73
# 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.047
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 3.46 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 3.46 SUBAREA RUNOFF(CFS) = 5.75
EFFECTIVE AREA(ACRES) = 4,93  AREA-AVERAGED Fm(INCH/HR) 0.20
AREA~AVERAGED Fp(INCH/HR) 0 20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 4.9 PEAK FLOW RATE(CFS) = 8.20

****************************************************************************

FLOW PROCESS FROM NODE 61.00 TO NODE 63.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 37.00 DOWNSTREAM(FEET) = 35.00
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 13

DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 8.

ESTIMATED PIPE DIAMETER(INCH) 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.20

PIPE TRAVEL TIME(MIN.) = 0.15 Tc(MIN.) = 22.88

LONGEST FLOWPATH FROM NODE 57.00 TO NODE 63.00 = 1070.00 FEET.
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FLOW PROCESS FROM NODE 63.00 TO NODE 65.00 IS CODE = 52

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 35.00 DOWNSTREAM(FEET) = 10.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 406.00 CHANNEL SLOPE = 0.0616
CHANNEL FLOW THRU SUBAREA(CFS) = 8.20

FLOW VELOCITY(FEET/SEC) = 5.90 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 1.15 Tc(MIN.) = 24.03

LONGEST FLOWPATH FROM NODE 57.00° TO NODE 65.00 = 1476.00 FEET.

FEREAFAARDATEA AR AAA T DN AT RRRR AR AT ARahhdhhdhdhhdhhhhhhhhhihdhdhdhdhhhhbhdhhhdy

FLOW PROCESS FROM NODE 65.00 TO NODE 65.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 24.03
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.984
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 4.04 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) = 4.04 SUBAREA RUNOFF(CFS) = 6.49
EFFECTIVE AREA(ACRES) = 8.97  AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 9.0 PEAK FLOW RATE(CFS) = 14.40

HERA AT RARANRT R R AN TNETTRRTARRARRANARARAT DT RA AR Rhhkhdhkdrhrhhhhhhhhhhihid

FLOW PROCESS FROM NODE 65.00 TO NODE 67.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1.90 DOWNSTREAM(FEET) = 0.76

FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = .75

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 14.40

PIPE TRAVEL TIME(MIN.) = 0.13 Tc(MIN.) = 24.16

LONGEST FLOWPATH FROM NODE 57.00 TO NODE 67.00 = 1546.00 FEET.
AR AT AR AR AR AT A R AR AR A AT RATAANTANRARARER AR AR AT hhhhh Rk hkdhdhhhhhdrhhhd

FLOW PROCESS FROM NODE 67.00 TO NODE 67.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

#% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN. ) (INCH/HR (INCH/HR) (ACRES) NODE
1 14.4 24.16 1.978 0.20( 0.20) 1.00 9.0 57.00
LONGEST FLOWPATH FROM NODE 57.00 TO NODE 67.00 = 1546.00 FEET.
*#% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN. ) (INCH/HR (INCH/HR) (ACRES) NODE
1 143.39 7.1 3.953 20( 0 09) 0.46 38.5 41.00
2 147.66 7. 84 3.740 0.20( 09) 0.45 42.0 31.00
3 149.84 8.22 3.640 0.20C 0.09) 0.45 43.9 21.00
4 159.61 10.44 3.179 0.20( 0.09) 0.43 54.7 27.00
5 166.43 13.22 2.783 0.20( 0.08) 0.40 65.8 15.00
6 153.35 16.38 2.464 0.20( 0.08) 0.41 68.0 1.00
7 133.02 20.26 2.185 0.20( 0.08) 0.41 68.3 11.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 67.00 = 3341.00 FEET.
#* PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensit Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 152.33 7.11 .953 0.20(¢ 0.10) 0.49 41.2 41.00
2 156.96 7.84 3.740 0.20( 0.10) 0.49 44.9 31.00
3 159.33 8.22 3.640 0.20¢ 0.10) 0.49 47.0 21.00
4 170.05 10.44 3.179 0.20( 0.09) 0.47 58.6 27.00
5 177.88 13.22 2.783 0.20¢ 0.09) 0.44 70.7 15.00
6 165.79 16.38 2.464 0.20( 0.09) 0.45 74.1 1.00
7 146.50 20.26 2.185 0.20( 0.09) 0.47 75.9 11.00
8 134.30 24.16 1.978 0.20( 0.10) 0.48 77.3 57.00
TOTAL AREA(ACRES) = 77.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 177.88 Tc(MIN.) = 13.216
EFFECTIVE AREA(ACRES) = 70.67 AREA-AVERAGED Fm(INCH/HR) = 0.09

AREA~AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.45

TOTAL AREA(ACRES) = 77.3

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 67.00 = 3341.00 FEET.
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OWNER'S CERTIFICATION
WATER QUALITY MANAGEMENT PLAN

This Water Quality Management Plan has been prepared for Sunset Ridge Park by Urban Resource
Corporation. It is intended to comply with the requirements of the City of Newport Beach council
policies No. L-18 and No. L-22, the California Regional Water Quality Control Board NPDES No.
CAS618030, Order No. R8-2009-0030, and the latest Model WQMP per the Orange County
Drainage Area Management Plan, requiring the preparation of a Water Quality Management Plan
(WQMP). The undersigned is aware and understands that this report is prepared to meet the latest
permits and Model WQMP, and shall be updated to meet requirements of new permits and/or Model
WQMP, if required under requirements of the new permits and/or Model WQMP. The undersigned,
while it owns the subject property, is responsible for the implementation of the provisions of this
plan and will ensure that this plan is amended as appropriate to reflect up-to-date conditions on the
site consistent with the current Orange County Drainage Area Management Plan (DAMP). Once the
undersigned transfers its interest in the property, its successors-in-interest shall bear the
aforementioned responsibility to implement and amend the WQMP. An appropriate number of
approved-signed copies of this document shall be available on the subject site in perpetuity.

Mr. Michael Sinacori
Assistant City Engineer
City of Newport Beach, CA
(949) 644-3342

Date: August 3, 2009
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WATER QUALITY MANAGEMENT PLAN
“SUNSET RIDGE PARK?”
NEWPORT BEACH, CALIFORNIA

l. DISCRETIONARY PERMIT

There are no discretionary permits, conditional use permits, or any other final approvals required for
this project. This Water Quality Management Plan is intended to comply with the requirements of
the City of Newport Beach council policies No. L-18 and No. L-22, the California Regional Water
Quiality Control Board NPDES No. CAS618030, Order No. R8-2009-0030, and the latest Model
WQMP per the Orange County Drainage Area Management Plan.

This WQMP shall identify, at a minimum, the routine, structural and non-structural measures
specified in the Countywide Drainage Area Management Plan (DAMP) Appendix which details
implementation of BMPs whenever they are applicable to a project, the assignment of long-term
maintenance responsibilities (specifying the developer, parcel owner, maintenance association
lessee, etc.); and, shall reference the location(s) of structural BMPs."
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1. PROJECT DESCRIPTION

The City of Newport Beach is proposing a Public Park to be developed at the northwest intersection
of West Coast Highway and Superior Avenue. The total limits of work, which includes the park
itself plus all grading for the entry road through Newport Banning Ranch required to daylight to the
existing grades, for the project are approximately 20.4 acres.

The park will include an entry road from West Coast Highway leading to the parking lot, two soccer
fields, a baseball field, a playground and picnic area, memorial garden/passive park area, walking
paths, and overlook area with shade structure.

Drainage improvements will be required for the construction of the park and includes removal of
existing concrete v-ditches and terraces drains, and installation of RCP storm drain lines, PVC storm
drain lines, a detention basin, a bio-swale, a vegetated dry creek, a proposed underground detention
system, interceptor drains, and a gravel subdrain. The proposed v-ditches will be provided at toe of
slopes to collect runoff and route it to the downstream collection point. The terrace drains will be
provided at daylight to existing grades to prevent existing runoff from draining through newly
graded slopes, causing erosion. The detention basin is proposed at the entry road at West Coast
Highway to provide water quality treatment, and a reduction to the increase in peak flows caused by
the development. The bio-swales and vegetated dry creek is proposed to provide water quality
treatment to meet water quality treatment requirements. The underground detention system is
proposed to reduce proposed flows to that of the existing condition. The gravel subdrain is proposed
across the south end of the park to pick up existing groundwater seepage that was previously exiting
the site through the slopes along West Coast Highway. Refer to the Sunset Ridge Park Preliminary
Hydrology Report for additional details. All site runoff is collected and routed with the use of RCP
and PVC piping, and will ultimately drain into the existing RCB storm drain in West Coast
Highway. The onsite storm drain system will also collect existing runoff from the apartment site to
the north, Tract 7852 and Tract 7817, as well as flows from Superior Avenue, and the open space
runoff entering through the site, to maintain existing condition drainage patterns.

Additional work for this project will include, but is not limited to demolition, grading, landscaping,
concrete finishing and curing, street improvements, and utility improvements.
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I11.  SITE DESCRIPTION

The existing site is barren open brush space located at 4850 West Coast Highway, in the City of
Newport Beach, at the northwest intersection of West Coast Highway and Superior Avenue. A
project location map is provided in Attachment 1. The project site has been previously graded and a
portion of the existing site, owned by the City, is subject to regular maintenance activities for fuel
modification and weed abatement.

The proposed site will slightly increase imperviousness due to the addition of the entry road, parking
lot, play area hardscape, and walking paths. All impervious areas are considered in determining the
required treatment runoff to be treated, for this development. The approximate impervious area for
the proposed site is 2.94 acres, or 14.4%. This percentage, along with the total area of the project,
including all areas requiring grading, is used to calculate the water quality treatment flows required
for this project. An intensity of 0.2 in./hr is used per the Orange County DAMP. The coefficient of
runoff, C factor of 0.26, is used, and is based on the site imperviousness and factors provided in
Table A-1 per the Orange County DAMP. All calculations are provided herewith in Attachment 5.

The existing drainage patterns of the existing site route runoff south and west via existing concrete
v-ditches and terrace drains. All runoff is routed to the existing concrete box culvert located in West
Coast Highway. The proposed condition flows will maintain the same drainage patterns from the
existing condition.

Potential pollutants that may be associated with Sunset Ridge Park include, but is not limited to,
Bacteria/Virus, Heavy Metals, Nutrients, Pesticides, Organic Compounds, Sediments, Trash and
Debris, Oxygen Demanding Substances, and Oil and Grease. The Park is located within Watershed
D per the County of Orange ESA Watershed Maps. Additiionally, the park is not directly adjacent
to, or discharging directly into receiving water within and Environmentally Sensitive Area. The
nearest 303d Listed Water Body is the Pacific Ocean — Huntington Beach State Park.
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IV. BEST MANAGEMENT PRACTICES FOR THE POST CONSTRUCTION PHASE

Pursuant to the Pollutant Runoff Condition, this WQMP identifies and establishes BMPs that will
be used on-site to control predictable pollutant runoff. These BMPs are discussed below. (Note:
BMP tables from the Orange County Drainage Area Management Plan entitled "Best Management
Practices for New Development Including Non-Residential Construction Sites" are included with
this report as Attachment 3.) All “routine” structural and non-structural measure specified in the
Countywide Drainage Area Management Plan (DAMP) are covered, as well as the assignment of
long-term maintenance responsibilities (see VI. and VII. Structural and Non-Structural BMP
Maintenance Responsibility/Frequency Matrix, pages 12-13) and the locations of all structural
BMPs (see the three Site Plans in Attachment 2). The reasons why some routine BMPs are not
applicable are discussed below. There are no known “special” BMPs yet required for this site for
compliance with environmental impact or other watershed planning documentation.

The structural BMPs to be implemented during the post construction phase by The City of Newport
Beach are as follows:

Provide Storm Drain Stenciling and Signage

Phrase "No Dumping - Drains to Ocean" phrase to be stenciled on catch basins to alert the public to
the destination of pollutants discharged into storm water.

Design Outdoor Hazardous Material Storage Areas to Reduce Pollutant Introduction

There are no outdoor areas for storage of hazardous materials that may contribute pollutants to the
municipal storm drain system.

Design Trash Storage Areas to Reduce Pollutant Introduction

All trash container areas shall provide attached lids on all trash containers that exclude rain, or roof
or awning to minimize direct precipitation. Connection of trash area drains to the municipal storm
drain is not allowed. Trash container areas shall be paved with an impervious surface.

Use Efficient Irrigation Systems and Landscape Design

Fertilizer/pesticide/herbicide and irrigation management practices and landscape management
practices will be maintained consistent with the County Ordinance Amending the Zoning Code
Regarding the Conservation of Water in Landscaping for Common Areas of Multifamily and Non-
Residential Development. Fertilizer and pesticide usage will be administered consistent with the
Orange County’s “Management Guidelines for the Use of Fertilizers and Pesticides” (M.G.F.P.).
The design and maintenance of the irrigation system would utilize state of the art technology that

-4 -
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minimizes both the amount of water applied and the amount of runoff. The system will also be
designed with the criteria established by the County of Orange and the City of Newport Beach. The
combination of technology and design criteria leads to an efficient and ecological system for
landscape irrigation. Selections will be made based on similar water requirements in order to reduce
excess irrigation runoff and promote surface filtration. Irrigation design or maintenance deficiencies
that cause excessive runoff of irrigation water will be immediately corrected. See matrix on pages 8
for maintenance details.

Protect Slopes and Channels

Slopes shall be vegetated to slow runoff drainage. Energy dissipaters, such as rip rap, shall be
installed to reduce velocities, if needed, and minimize impacts to receiving waters. Terrace drains
shall be installed to collect existing runoff from draining into newly graded slopes, to protect
proposed grading from erosion.

The non-structural BMPs to be implemented during the post construction phase are as follows:

N1.  Education for Property Owners and Tenants of the Commercial Site — The City of Newport
Beach shall periodically provide environmental awareness education materials to its tenants.
These materials are included in this report in Attachment 5. See matrix on page 12 for
details.

N2.  Activity Restrictions — Rules or guidelines for Sunset Ridge Park are established within
appropriate documents, if applicable, which prohibit activities that can result in discharges of
pollutants. Activity restrictions are the responsibility of the City of Newport Beach.

N3.  Landscape Management for the Site — City-approved Landscape Construction Plans will be
prepared. All landscape maintenance activities will conform to the Orange County
Management Guidelines for the Use of Fertilizers and Pesticides (M.G.F.P.). See matrix on
page 12 for maintenance details. The key applicable landscape BMPs are explained further
below.

e Minimize irrigation runoff by using controllers to provide several short cycles instead of
one long cycle for each area.

e Immediately correct any irrigation design or maintenance deficiencies that cause
excessive runoff of irrigation water.

e Have application, storage, handling, and transportation of fertilizer follow the
recommendations of the Orange County M.G.F.P., Sections 2.0.4 and 2.0.5.

e Prohibit application of chemicals less than three days prior to predicted chance of rain.
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N4.

N5.

NG.

N7.

NS8.

NO.

e Follow all fertilizer application with light irrigation to permit the fertilizer to soak into
the landscape area.

e Conduct annual testing of turf soil until results stabilize and an accurate determination
can be made of fertilization needs in addition to a corresponding reduction in the
application of unnecessary fertilizers. Soil testing and pursuant recommendations for
fertilizer use will be conducted by a qualified fertilizer specialist as recommended in the
Orange County M.G.F.P., Section 2.3.1.

e Limit weed control to either mechanical methods or EPA-labeled herbicides.

e Pesticides are to be used only after recommendation from a state-licensed pest control
advisor per the Orange County M.G.F.P., Section 3.3.1.

e Pesticides are only to be applied by, or under the direct supervision of, a state-licensed or
certified pesticide applicator or by workers with equivalent training per the Orange
County M.G.F.P., Section 3.4.1.

e The storage, handling, and transportation of pesticides will follow the recommendations
of the Orange County M.G.F.P., Section 3.0.

BMP Maintenance — The City of Newport Beach will be responsible for implementing each
of the stated non-structural BMP's. The contact person for The City of Newport Beach is
Mr. Michael Sinacori, Assistant City Engineer, at (949) 644-3342. See the matrix on page
12 for maintenance details.

Title 22 CCR Compliance — There will be no hazardous wastes present on this site. This
compliance is not applicable.

Local Water Quality Permit Compliance — The Water Quality Management Plan shall
comply with the City of Newport Beach Council Policies No. L-18 and No. L-22.

Spill Contingency Plan — A spill contingency plan is not applicable for Sunset Ridge Park.
There are no proposed buildings which mandate stockpiling of cleanup materials,
notification of responsible agencies, disposal of cleanup materials, or documentation.

Underground Storage Tank Compliance — There will be no underground storage tanks on
this site. This compliance is not applicable.

Hazardous Materials Disclosure Compliance — There will be no hazardous materials on this
site. This compliance is not applicable.
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N10.

N11.

N12.

N13.

N14.

N15.

N17.

Uniform Fire Code Implementation — There will be no hazardous materials on this site, and
thus compliance with Article 80 of the Uniform Fire Code is not applicable.

Common Area Litter Control — The City of Newport Beach will implement trash
management and litter control procedures on the site aimed at reducing pollution of drainage
water. The City of Newport Beach may contract with its landscape maintenance firms to
provide this service during regularly scheduled maintenance. It will consist of litter patrol
and emptying of trash receptacles. See matrix on page 12 for maintenance details.

Employee Training — Employee training shall be provided to Park maintenance personnel,
and is the responsibility of the City of Newport Beach.

Housekeeping of Loading Docks — There will be no loading docks on this site.
Housekeeping of loading docks is not applicable.

Private Catch Basin Inspection — The City of Newport Beach shall inspect, and if necessary
clean, private catch basins within the project site prior to the storm season and no later than
October 1°7 of each year. Effective post-construction maintenance of storm collection and
conveyance facilities will ensure not only their intended use, but will also prevent excessive
pollutants from entering the drainage system. Occasionally, catch basins and other drainage
facilities become clogged by sediment and debris accumulation. In addition, it is not
uncommon for illicit dumping of waste material—particularly used motor oil—to occur at
catch basins and drainage facilities. Periodic cleaning of catch basins and storm drains will
provide the following benefits. See matrix on page 12 for maintenance schedule and details.

e Removal of pollutant loads from storm drain system
e Reduction of high pollutant concentration during the "first flush” event
e Prevention of clogging of the downstream storm water conveyance system

Street Sweeping of Private Streets and Parking Lots — The City of Newport Beach shall
require that the private streets and parking areas within the site be swept prior to the storm
season, no later than October 1°T of each year. See matrix on page 12 for maintenance
schedule and details.

Retail Gasoline Outlets — There are no retail gasoline outlets on this site. This BMP is not
applicable.
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Site Design BMPs

The most effective means of avoiding or reducing water quality and hydrologic impacts is through
incorporation of measures into the project design. These measures should be taken into consideration
early in the planning of a project as they can affect the overall design of a project.

The design of the proposed project has considered and incorporated site design concepts as
described below.

SITE DESIGN CONCEPT 1: MINIMIZE STORMWATER RUNOFF, MINIMIZE PROJECT’S
IMPERVIOUS FOOTPRINT AND CONSERVE NATURAL AREAS

1.

Minimizing impervious footprint: The amount of impervious footprint shall be kept
at a minimum, where possible. Ramps and walks will be designed to provide a route
compliant with ADA accessibility requirements with consideration for minimizing the
impervious footprint and maximizing pervious landscape areas.

Conservation of natural areas: A natural habitat area located between the park and
proposed Banning Ranch entry road shall be preserved.

Use of permeable paving or other surfaces: Permeable pavers or other permeable
material may be used for the park parking lot.

Designing to minimum widths necessary: The walkways and parking lot aisles shall
be designed to the minimum widths necessary.

Reduced street widths: The project does not include any private streets.
Incorporation of reduced street widths is not applicable.

Maximize canopy interception and water conservation: Canopy interception and
water conservation will be addressed by preserving existing trees and shrubs deemed
necessary by the City of Newport Beach.

Minimizing impervious surfaces in landscaping: The landscape design will
minimize the use of impervious surfaces in the landscape design. Pervious materials
such as pervious pavers, turf, permeable concrete, etc. should be considered in the
design, if applicable and feasible.

Use of natural drainage systems: Natural drainage systems such as bio-swales and
vegetated dry creeks shall be incorporated into the design, if appropriate.

Low flow infiltration: The project will not include any low flow infiltration since
there is already groundwater seepage present on the site.
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10. Onsite ponding areas or retention facilities: Onsite ponding or retention facilities is
not a proposed option for this project.

SITE DESIGN CONCEPT 2: MINIMIZE DIRECTLY CONNECTED IMPERVIOUS AREAS (DCIAs)

1.  Draining rooftops into adjacent landscaping: The project does not include any
rooftops. Incorporation of draining rooftops to adjacent landscaping is not applicable.

2.  Draining to adjacent landscaping: All walkways will drain into adjacent
landscaping. The proposed parking will drain into the proposed vegetated dry creek for
cleansing.

3. Vegetated bio-swales: Vegetated drainage bio-swales shall be considered as a
treatment control BMP, if determined appropriate, for this project.

4.  Site drainage system: Direct runoff from park walkways and landscaping shall be
directed to a swale or the proposed area drain system. All runoff will be directed or
routed via drainlines, to the appropriate treatment control system, prior to entering the
existing RCB storm drain system in West Coast Highway. The entry road flows shall
drain into an adjacent bio-swale for cleansing. Entry road peak flows shall be
collected by a catch basin. Parking lots flows will travel through a proposed vegetated
dry creek for cleansing, and is picked up by an area drain system.

5. Design of Driveways: The entry road will be designed to route “first flush” flows into
a proposed bio-swale for cleansing.

6.  Design of parking areas: The proposed park parking lot may use permeable pavers.
Drainage design for the parking lot will drain flows into the vegetated dry creek for
cleansing.

Treatment BMPs

Treatment Control for the site will be provided with the use of proprietary control measures, bio-
swales, and/or other mitigation measure to treat the required “first flush”. A couple of options are
tentatively proposed for water quality treatment, and are listed below. Please note that the available
options for water quality treatment are vast, and other options not listed herewith may be considered
at a later time. Additionally, this project currently falls under the latest permits and Orange County
Model WQMP, and should this project fall under any new permits or Model WQMP, a revision is
required to meet the changes, if any. The calculations for water quality treatment flows required for
Sunset Ridge Park, per the OC DAMP, is provided herewith in Attachment 5.
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Name Included? If not applicable, state brief reason

Yes No

Vegetated strips not proposed due to aesthetics
and the available options that will be
Vegetated (Grass) Strips X considered for treatement control.

Bio-Swales (Grass) X
Proprietary Control Measures X
Dry Detention Basin X
Wet Detention Basin X
Not proposed at this stage, but may be
considered during the detailed design stage, if
deemed appropriate based on site constraints
Constructed Wetland X and feasibility.
Detention Basin/Sand Filter X
Not considered due to site contraints and the
Porous Pavement Detention X other available options.
Not considered since there are other available
Porous Landscape Detention X options.

Not considered for this project due to the
existing groundwater seepage present at the
Infiltration Basin X site.

Not considered for this project due to the
existing groundwater seepage present at the
Infiltration Trench X site.

Not considered since proprietary control
measure using media filtration is being
Media Filter X considered.

Option 1:

e Bio-Swale — To treat Soccer fields, baseball field, Memorial Garden, and adjacent proposed
landscaping; to treat entry road and adjacent runoff from proposed landscaping.

e Vegetated Dry Creek — To treat parking lot.

e Contech StormFilter Vault — To treat the remaining required “first flush” flows not treated by
other systems. Vault to treat the “equivalent” required “first flush” from Superior Avenue and
portion of Tract 7852.

-10 -
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Option 2:

e Vegetated Dry Creek — To treat parking lot.

e Contech StormFilter Vault — To treat the remaining required “first flush” flows not treated by
other systems. Vault to treat the “equivalent” required “first flush” from Tract 7852 and Tract
7817.

Other Available Measures:
Rain Gardens

Cisterns

Pervious Pavers
Infiltration Systems
Vegetated Grass Strips

V. INSPECTION/MAINTENANCE RESPONSIBILITY FOR BMPs

Inspection and maintenance of BMPs will be implemented by The City of Newport Beach prior to
completion of the project. The specifics of these responsibilities are discussed in the following
“Structural/Non-Structural BMP Maintenance Responsibility/Frequency Matrix”, and “Treatment
Control BMP Maintenance Responsibility/Frequency Matrix” sections. The contact person for The
City of Newport Beach is Mr. Michael Sinacori, Assistant City Engineer, at (949) 644-3342.

The City of Newport Beach will retain all maintenance records for a period of at least five years
from the date generated. Those records will be available for review by government agencies. The
methods used for inspection and maintenance will conform to the guidelines outlined in the Orange
County "Drainage Area Management Plan".

-11 -



BMP

RESPONSIBILITY

FREQUENCY

Provide Storm Drain System
Stenciling and Signage

Implemented and maintained by The City of Newport Beach.

Initially done by contractor during construction of
the catch basins and then repainted every 5 years.
Inspect annually and repaint as necessary.

Use Efficient Irrigation Systems and
Landscape Design

Implemented and maintained by The City of Newport Beach.

Monitor landscape irrigation areas weekly in
conjunction with maintenance activities

Protect Slopes and Channels

Implemented and maintained by The City of Newport Beach.

Monitor and/or clean once a week, in conjunction
with maintenance activities

BMP

RESPONSIBILITY

FREQUENCY

N1, N2

Education and Activity Restrictions

The City of Newport Beach will provide educational materials
regarding downstream water quality, as required.

Continuous.

Landscape Management of Common

Implemented by The City of Newport Beach who will provide

Monthly review of landscape maintenance and
irrigation procedures to ensure effectiveness.

N3 ongoing maintenance of common areas consistent with County
IAreas . o
approved water quality guidelines.

\Weekly sweeping and trash pick up within landscape

N11 |Common Area Litter Control Implemented and maintained by The City of Newport Beach. areas and outside walkways. _Dally inspection of trash
receptacles to ensure that lids are closed and any|
lexcess trash on the ground is picked up.
'Yearly to clean debris and silt in bottom of catch

N14 |[Catch Basin Inspection Implemented and maintained by The City of Newport Beach. basins. Intensified around October 15" of each year|
prior to “first flush” storm.

N15 |Street Sweeping Implemented and maintained by The City of Newport Beach. Weekly vacuum sweeping. Intensified around

October 137 of each year prior to “first flush” storm.

-12 -



BMP

RESPONSIBILITY

FREQUENCY

Proprietary Control Measure(s)

Implemented and maintained by The City of Newport Beach

and/or Manufacturer.

Minimum 2 scheduled visits per year, scheduled
seasonally in the spring and fall.

Bioswale; Vegetated Dry Creek

Implemented and maintained by The City of Newport Beach.

Monitor and/or clean once a week, in conjunction with
maintenance activities, as required.

-13 -



ATTACHMENT 1

VICINITY MAP
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ATTACHMENT 2

WATER QUALITY TREATMENT PLAN

OPTIONS 1 AND 2
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WATER QUALITY TREATMENT EXHIBIT - OPTION 1

SCALE: 1”7 = 150’

23 MAUCHLY, SUITE 110
IRVINE, CA 92618
949-727-9095 PHONE

URBAN RESOURCE 949-727-9098 FAX

CONSULTING CIVIL ENGINEERS
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WATER QUALITY TREATMENT EXHIBIT - OPTION 2

SCALE: 1" = 150

23 MAUCHLY, SUITE 110
IRVINE, CA 92618
949-727-9095 PHONE

URBAN RESOURCE 949-727-9098 FAX

CONSULTING CIVIL ENGINEERS




ATTACHMENT 3

BEST MANAGEMENT PRACTICES FOR
NEW DEVELOPMENT INCLUDING
NON-RESIDENTIAL CONSTRUCTION SITES
(TABLES 1 AND 2 ONLY)



TABLE 1: APPROPRIATE NONSTRUCTURAL BMPS

Residential Industrial Retail/Office Restaurants/ Fuel Dispensing Vehicle Repair/
Appropriate Nonstructural BMPs Center Warehouse/ Maintenance
Grocery
Homeowner/Tenant Education (N1) X X X
Activity Restrictions (N2) X X X X X
Common Area Landscape Management (N3) X X X
BMP Maintenance (N4) X X X X X X
Title 22 CCR Compliance (N5) X X X
Local Industrial Permit Compliance (N6) X X
Spill Contingency Plan (N7) X X X
Underground Storage Tank Compliance  (N8) X X
Haz-Mat Disclosure Compliance (N9) X X X
Uniform Fire Code Implementation (N10) X X X
Litter Control (N11) X X X X X X
Employee Training (N12) X X X X X
Housekeeping of Loading Docks (N13) X X
Catchbasin Inspection (N14) X X X X X X
Private Street/Lot Sweeping (N15) X X X
Commercial Vehicle Washing (N16) X X

O = BMP APPLICABLE TO THIS WQMP




TABLE 2: ROUTINE STRUCTURAL BMPS

Residential & Industrial Retail/Office Restaurants/ Fuel Dispensing Vehicle Repair/
Appropriate Structural BMPs Parks Center Warehouse/ Maintenance
Grocery
Filtration (S1) X X X X
Common Area Efficient Irrigation (S2) X X X
Common Area Runoff-Minimizing (S3) X X X
Landscape
Community Car Wash Racks (S4) X
Wash Water Controls For Food (S5) X
Preparation Areas
Trash Container (Dumpster) Areas (S6) X X X X
Self-Contained Areas for (S7) X X
Washing/Steam Cleaning/Repair/Mat.
Processing
Outdoor Storage (S8) X
Concrete Fuel Dispensing Area (S9) X
Extended Fuel Dock Canopy (S10) X
Interr. Flow from Motor Fuel (S11) X
Dispensing Areas
Energy Dissipators (S12) X X X
Catchbasin Stenciling (S13) X X X
Diversion of Loading Dock Drainage (S14) X
Inlet Trash Racks (S15) X X X
Water Quality Inlets (S16) X X X X

O = BMP APPLICABLE TO THIS WQMP
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ATTACHMENT 4

EDUCATIONAL MATERIALS

"After the Storm" - U.S.E.P.A. Publication

“The Ocean Begins at Your Front Door” Brochure

"Protecting Water Quality from Urban Runoff” - U.S.E.P.A. Publication

"Proper Disposal of Household Hazardous Waste™ Brochure

"Keeping Pest Control Products Out of Creeks, Rivers, and The Ocean" Brochure
"When it Rains, It Drains” Brochure

"The Solution to Stormwater Pollution” - U.S.E.P.A. Publication

“Tips for Pet Care” Brochure

“Household Tips” Brochure



ATTACHMENT 4A

"AFTER THE STORM"

U.S.E.P.A. PUBLICATION



Stormwater runoif occurs when precipitation
from rain or snowmelt flows over the ground

and streets prevent stormwater from
naturally scaking into the ground.

Stormwater can pick up debris, chemicals, dirt. and other
pollutants and flow into a storm sewer system or directly to
a lake. stream, river, wetiand, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

Impervious surfaces like dnveways, sidewalks,

o v mamid.
umaTDg A20) 18 M2 E,
e LD ]
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Polluted stormwater runoff can have
many adverse effects on plants. fish,
animals, and people

+ Sediment can cloud the water
and make it difficult or
impossible for aguatic piants to
grow. Sediment alsc can
destroy aguatic habitats.

°

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can't exist in water with low
dissolved oxygen levels.

Bacteria and other pathogens can wash
into swimming areas and create heaith
hazards, ofter making beach closures
necessary.

<

Debris—plastic bags. six-pack rings. botties, and
cigarette butts—washed into waterbodies can choke, suffocate. or

disable aquatic life like ducks. fish. turties, and birds

-

Household hazardous wastes like insecticides. pesticides, paint,
solvents, used motor oil, and other autc fluids car poison aquatic life.
Land animais and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water

+ Polluted stormwater often
affects drinking water
sources. This. in turn, can
affect human health and
increase drinking water
treatment costs



Reeyole on prapendy dupose of housohold products Tl
coudaio, cherdicnds, such as inteciicides, peiTicides, poust;
sobsenl, aud used ol o and oher ad Flud.

Dow ' poun Thew. oxly e grownd, ot inlly o draisd.

Lawn care

Excess fertilizers
and pesticides
apglied to lawns
and gardens wash

off and pollute Septic
streams. in

addition. yard systems
clippings and : Leaking and
leaves can wash poorly

into storm drains and contribute maintained

nutnents and organic matter to streams septic

systems release nutrients and
pathegens {bactena and

» Don't overwater your iawn. Consider
using a soaker nose instead of a

viruses) that ¢
sprinkler,

¢+ Use pesticides and fertilizers
spanngly. When use is necessary, use
these chemicals in the recommenced
amounts. Use organic mulch or safer
pest control methods whenever
possible

enviranmenta

3 years and

+ Compost or muich yard waste. Don't
leave it in the street cr sweep it INto
storm drains or streams.

to 5 years}

-

* Cover piles of dirt or mulch keing

used in landscaping projects waste in sin

oy starmwarer and discharged
intc nearby waterbodies.
Pathogens can cause public
health problems and

¢ inspect your system every

tank as necessary (every 3

Don't dispose of
household hazardous

Auto care

Washing your car and
degreasing autc parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
intc a waterbody.

* Jse a commercial car wash that treats or
recycles its wastewater, or wash your car on
your vard so the water infiltrates into the
ground

¢ Repair leaks and dispose of used autc flwas
and batteries at designated drop-off or
recycling locations.

Pet waste

Pot waste can be
a major source of
bacteria and
excess nutrients
in local waters

+ Wher walking
your pet.
remember to pick up the
waste and dispose cf it
properly. Flushing pet
waste is the best disposal
methed. Leaving per waste
on the ground increases
public health risks by
allowing harmful bactena
and nutrients to wash into
the storm drain and
eventually inte local
waterbodies

an be picked up

| concems.

pump vour

ks or toilets

Education & cuectind o chaugivg people's Selavion.
Sigi and wedhars ween Sowe: dhoind wrss vetideds
Yol polbidinls ailoning e dheins will de. connied
withealtd il & et walbnbody.

Permeabl vement—Traditional concrete ard
asphait don't allow water 10 soak into the ground
Instead these surfaces rely on storm drans 10
divert unwanied water. Perrmeabie pavement
systems allow rain and snowmelt 1¢ s0ak through
decreasing stormwater runoff

Rair Sarrzls—You can
coliect rainwater from
rcoftops in mosouite-
proof containers. The
water car be used :ater on
lawn or garden areas.

Rain Gardens and
Grassy Swales—Specially
designed areas olanted
with native plants can provide natural places for
rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than intc storm drains

Vegetated Filter Strips—Fiiter strips are areas af
native grass or piants created along roadways or
streams They trap the poilutants stormwater
picks up as it flows across driveways and streets.

waterbcdies

* Report any chemical spill to the local
hazardous waste cleanup team :
They'll know the best way tc keep
spills from harming the environment.

Dirt. oil, and debns that ccllect in
parking lots and paved areas can be
washed mtoc the storm sewer system
and eventually enter local

¢ Sweep up litter and debris from
sidewalks. driveways and parking iots.
especially arourd storm drains

¢ Cover grease storage and dumpsters
and keep them clean to avoid leaks.

Erosion controls that aren’t maintained can cause
axcessive amounts of sediment and debns to be
carried into the stormwater system. Construciion
vehicles can leak fuel, oil. and other harmiui fluids
that can be picked up by stormwater and
deposited into local waterbodies

+ Divert stormwater away from disturbed or
B exposed areas of the construction site.

+ Install silt fences, vehicie mud removai areas.
vegetative cover. and other sediment and
erosion controls and properly maintain them,
aspecially after rainstorms

* Prevent soil erosion by minimizing disturbed
areas during construction projects. and seed
and mulch bare areas as soor: as possible

Lack of vegetation on streambanks can jead :o erosion. Overgrazed pastures can aise
contribute excessive amounts of sediment tc locai waterbodies. Excess fertilizers and
pesticides can poison aquatic animais and lead to destructive algae blocms. Livestock in
streams can contaminate waterways with bacterta. making them unsafe for human contact

* Keep jivestock away from streambanks and provide
them a water source away from waterbodies

* Store and apply manure away from waterbodies and ir
accordance with a nutrient management plan.

¢ ‘egetate riparian areas alcng waterways.

* Rotate anima} grazing to prevent soil erosicn in fields

¢+ Apply fertilizers and pesticides according to label

instructions to save money and munimize poliution )
Uncovered fueling stations allow spills to oe

washed into storm drains. Cars waiting to be

-

*>

-

Improperly managed iogging operations can resuit In erosion and
sedimentation

¢ Conduct preharvest planning tc prevent ercsich and lower costs.
¢ Use logging methods and equipment that minimize soil disturbance

Plan and design skid trails, yard areas. and truck access roads to
rminirmize stream crossings and avoid disturbing the forest floor

Construct stream crossings so that they minimize ercsior and physical
changes to streams

Expedite revegetation of cleared areas

repaired can leak fuel, cil, and other harmful
fluids that can be picked up by stormwater

i # Clean up spills immediately anc properly
' dispose of cleanup matenals
* Provide cover over fueling stations and

design or retrofit facilities for spill
containment.

+ Properly maintain fleet vehicles tc prevent
oil. gas. and other discharges from being
washed intc local waterbedies

¢ install and maintain oil/water separatcrs



ATTACHMENT 4B

“THE OCEAN BEGINS AT YOUR DOOR” BROCHURE



California Environmental Protection Agency

www.calepa.ca.gov

e Air Resources Board
www.arb.ca.gov

¢ Department of Pesticide Regulation
www.cdpr.ca.gov

» Department of Toxic Substances Conirol
www.dlsc.ca.gov

e Integrated Waste Management Board
www.ciwmb.ca.gov

e Office of Environmental Health Hazard Assessment
www.ochha.ca.gov

o State Water Resources Control Board
www.waterboards.ca.gov

Earth 911 - community-specific environmental informaton
1-800-cleanup or visit www.1800cleanup.org

Health Care Agency’s Ocean and Bay Water Closure
and Posting Hotline
714-43%-6400 or visit www.ocbeachinfo.com

Integrated Waste Management/Dept. of Orange County-
information on household hazardous waste collection
centers, recycling centers and solid waste collection
714-834-6752 or visit www.oclandfills.com

0.C. Agriculture Commissioner
714-44'7-7100 or visiL www.ocagcomm.coln

Stormwater Best Management Practice Handbook
Visit www.cabmphandbooks‘com

UC Master Gardener Hotline

714-708-1646 or visit www.uccenigorg

The Orange County Stormwater Program has created and
moderates an electronic mailing list to facilitate cm;\municaﬂons,
take questions and exchaunge ideas among its users about issues
and topics related Lo stormwater and urban runoft and the
implementation of program elements. To join the list, please
send an email to ocstormwaterinfojoin@list.ocwatersheds.com

Orange County Stormwater Program

Aliso Viejo. . . . .. .o (949) 425-2535
Anaheim Public Works Operations . . .. (714) 765-6860
Brea Engineering. . . . . . . e (714) 990-7666
Buena Park Public Works . ... (714) bH62-3650H
Costa Mesa Public Services. . . . . . . . .. .. (714) 754-532%
Cypress Public Works. . . .. .. ..o (714) 229-6740
Dana Point PublicWorks. . . . . . ... ... .. (949) 248-3584
Fountain Valley Public Works . . . . . ... ... (714) 593-4441
Fullerton Engineering Dept . .. .. .. ..o (714) 7386853
Garden Grove PublicWorks . . .. . . . ... (714) 741-5956
Huntinglon Beach Public Works . . . .. .. .. (714) 536-5431
rvine Public Works. . . . . . . . . ..o (949) 724-6315
La Habra Public Services. . . . . . . .. . .. .. (562) 905-9792
La Pahna PublicWorks. . . . . . . ... .. ... (714) 690-3310
Laguna Beach Water Quality. . . . . ... .. .- (949) 497-0378
faguna Hills Public Service . . . . . .. ... . (949) 7072650
Laguna Niguel Public Works . .. .. ... . (949) 362-4337
Laguna Woods Public Works. . ... ... .. .. (949) 639-0500
Lake Forest Public Works . . . . . . . ... .. (949) 461-3480
Los Alamitos Community Dev. . . ... ... (562) 431-3538

Mission Viejo Public Warks
Newport Beach, Code & Water

... (949) 470-3056

Quality Enforcement. . ... .o o (949) 644-3215

Orange Public Works. . . . . .. ... o (714) 532-6480
Placentia Public Works . . . . . . . .. ... (714) 993-8245
Rancho Santa Margarita . . . . . ... ... - (949) 635-1800
San Clemente Enviromnental Programs . . . . . (949) 361-6143
San Juan Capistrano Engineering. . . .. .. .. (949) 234-4413
Santa Ana Public Works . . . . ... .(714) 647-3380
Seal Beach Engineering . . . . . . . . .. (562) 431-2627 x317
Stanton Public Works. . . . . . . . ... .. (714) 879-9222 x204
Tustin Public Works Engineering . . . . . . . . . (714) 573-3150
Villa Park Enginecering . . . . . e (714) 998-1500
Westminster Public Works Engineering . . . (714) 8983311 x446
Yorba Linda Engineering . . . o o000 e - (714) 961-7138
Orange County Stormwater Program . ... . .. (714) 567-6363

Orange County 24-Hour
Water Pollution Problem Reporting Hodine
(714)-567-6363

On-ine Water Pollution Problem Reporting form
www.ocwatersheds.com o

The Ocean Begins

at Your Front Door




“Even if you live miles from the Paci
Ocean, you may be unknowingly -

polh;ting it.

Did You Know?

M Most people believe that the largest source
of water pollution in urban areas comes
from specific sources such as factories and
sewage treatment plants. In fact the largest
source of water poihution comes from city
sureets, ueighborhoods, construction sites,
and parking lots. This type of pollution is

sometimes called “non-point source” pollution.

#l There are two types of non-point source
pollution: stormwater and urban runoft
polluton.

M Swormwater runoff refers to runoff resulting
from rainfall. It is very noticeable during
heavy rainstorms when large volumnes
of water drain off the urban landscape
picking up pollutants along the way.

B Urban runoff can happen anytime of
the year when excessive water use from
irrigation, vehicle washing and other
sources carries rash, lawn clippings and
other urban pollutants into storm drains.

-~

Where Does It Go?

M Anything we use outside homes, vehicles and
businesses — like motor oil, paint, pesu’cides,
fertilizers, and cleaners — can be blown or washed
into the storm drains.

WA little water from a garden hose or rain can also
send materials into the storm drains.

B Storn drains are separate from our sanitary sewer
systemns; unlike water in sanitary sewers ({rom
sinks or toilets) water in the storim drains is not
weated before entering our walerways.

Sources of Non-Point Source Pollution

i Automotive leaks and spills.

M Lioproper disposal of used oil and other engine
fluids.

#l Meals found in vehicle exhaust, weathered paint,
rust, wetal plating, and dres.

@ Pesticides and fertilizers from lawns, gardens and
farns.

B mproper disposal of cleaners, paiut and paint
IEIIOVETS.

8 Soil erosion and dust debris from landscape and
coustruction activities.

BB Liuer, lawn clippings, animal waste, and other
organic matter.
M Oil stains on parking lots and paved surfaces.

The Effect on the Qcean

Nou-point source pollution can have a serious
impact on water quality in Orange Gounty.
Pollutants lrom the storm drain system can harm
marine life as well as coastal and wedand habitats.
They can also degrade recreation areas such as
beaches, harbors and bays.

Stormwater quality management prograrms have
been developed by the Orange Connty Stormwater
Program under National Pollutanmt Discharge
Elimination Systein (NPDES) perniits. The program
educates and encourages the public Lo protect water
quality, onitor runolf in the storm drain systemn,
inanage NPDES pernmit process Lor municipalides,
investigate illegal disposals, and maintain storm
drains.

The support of Orange County residents, businesses
and industries is necded 10 improve water guality
and reduce the threat of stormwater and urban
runolf pollution. Proper use and disposal of
materials we use everyday will help stop this form of
pollution betore it reaches the storm drain and the
ocealnl.




The Ocean Begins at Your Front Door

Follow these simple steps to help reduce water
pollution:

Household Activities

@ Do not rinse spills with water. Use diy cleanup
methods such as applying cat itcer or anothet
absorbent matetial, sweep and dispose of
in trash. Take items such as used or excess
batteries, oven cleaners. automotive {(uids,
painting products. and cathode ray tubes, like
TVs and computer MONitors, 10 a Household
Hazardons Waste colleciion center.

M For 2 household hazardous waste coilecnion
center near vou catl {714} R44-6752 ar visit
www.oclandfills.com

@ Do aot hose down your driveway, sidewalk or
pato Lo the strecl. gutter or storm drain. Sweep
up debris and dispose of in rash.

Automotive

B Take vour vehicie 0 a commercial cay
wash whenever possible. If you wasi vour
vehicle at home, clioose soaps. cleaners. or
detergents labeled non-toxic, phosphate
free or biodegradable. Vegetable and citius-
based products are typically safest for the
environment.

@ Do aat allow washwater from velucle washung
inro the street, guiter OF SLOTIM drain. Excess
washwater should be disposed of in the sanitarv
scwer (through asink or toilet} or onto an
absorbent surfacc like your tawn.

# Monitor vehicle for leaks and place a
pan undet leaks. Keep yout vehicles well
maintained to stop and prevent leaks.

M Never pour oil or antifreeze in the street, gutter
or storm drain. Recycle these substances at a
service station, a waste oil collection center or
used oil recycling center. For the nearest Used
0il Collection Center call 1-800-CLEANUP ot
visit www. 1800cleanup.org.

Pool Maintenance

W Pool and spa water must be declilorinated
and be free of excess acid, alkali ot color to be
allowed in the street, gutier or storm drain.

@ Whenever possible, drain dechlorinated pool
and spa water directly into the sanitary sewer
but only when it is not raining.

@ Some cities may have ordinances that do not
allow pool water to be disoosed into the storm
drain. Check with your ciry

Landscape and Gardeming

8 Do qot aver-walcr. Walcr vour lawn and garden
by hand 10 control the amount of waler you
use Or sel irrigation systems (o ceflect seasonal
water needs. If water tows utf vuuy vard vnto
your driveway ot sidewatk, voun systein is ovei-
watering. Periodically inspect and fix leaks and
misdirected sprinklers.

B Do not rake or blow leaves. clippings or
pruning waste into the sireet, gutlel or storm
drain. Instead dispose of waste by cowmposiing,
hauling it t0 2 permitied land#fll, or as green
waste through vour city's cecycling program.

MFollow direcitons an pesticides and fertilizer,
{measure, do not estimnate amounts) and do not
usc if rain is predicted with 18 hours.

@ Take unwanted pestcides 10 2 {louschotd
Hazardous Waste Collection Center 0@ be
recycled. For locations and houts of Household
Hucar dous Waste Collection Centers call
714-334-6732 or visit www.oclandfills.com.

Trash

B Place wwash and litter that cannot be recvcled in
securely covered trash cans.

M Whenever possibie, buy tecycled products.

B Remember: Reduce, Reuse, Recvcle

Pet Care

¥ Alwavys pick up after your peL. Flush waste down
\he toilct or dispose in the trash. Pct waste. if teil
outdoors. can wash into the strect, guler or slorm
drain.

W [f possibie, bathe yout pets indoors. 1f you must
bathe your pet outside, wash itun yous tawn Ut
another absorbent permeable surface o keep
the washwater from sntering the strest, guirer or
storm drain.

W Follow directions for use of pet care products and
dispose of any untsed products at a Household
Hazardous Waste Collection Center.

Tomaohile
il grease
Raddiaton Huids ol aniheese

Giing Cheneals
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ATTACHMENT 4C

"PROTECTING WATER QUALITY FROM URBAN RUNOFF"

U.S.E.P.A. PUBLICATION



SEPA

United States

Environmental Protection

Agency

EPA 841-F-03-003

Protecting Water Quality

Clean. Water U Ev%(zw(jir Rufineld

25% shallow
infiltration

Natural Ground Cover

Relationship between imperuvious cover and surface runoff-
surface ruunaff- As fittle as 10 percent impervious cover ina

En urban and suburban areas, much
H of the land surface is covered

by buildings and pavement, which
do not allow rain and snowmelt

to soak into the ground. Instead,
most developed areas rely on storm
drains to carry large amounts of
runoff from roofs and paved areas to
nearby waterways. The stormwater
runoff carries pollutants such as oil,
dirt, chemicals, and lawn fertilizers
directly to streams and rivers, where
they seriously harm water quality.
To protect surface water quality and
groundwater resources, development
should be designed and built to

minimize increases in runoff.

How Urbanized Areas
Affect Water Quality

Increased Runoff

The porous and varied terrain of
natural landscapes like forests,
wetlands, and grasslands traps
rainwater and snowmelt and allows
them to filter slowly into the ground.
In contrast, impervious (nonporous)
surfaces like roads, parking lots, and
rooftops prevent rain and snowmelt
from infiltrating, or soaking, into
the ground. Most of the rainfall

40% evapotranspiration

25% deep
infiltration

10% shallow
infiltration

=

£

The most recent National Water Quality Inventory reports that runoff
from urbanized areas isthe leading source of water guality impairments

to surveyed
surveyed lakes.

estuaries and the third-largest source of impairments to

Did you know that because of imperviaus surfaces like pave-
ment and rooftops, a typical city block generates more than

5 times more runoﬁ' than a woo

and snowmelt remains above the
surface, where it runs off rapidly in
unnaturally large amounts.

Storm sewer systems concentrate
runoff into smooth, straight
conduits. This runoff gathers speed
and erosional power as it travels
underground. When this runoff
leaves the storm drains and empties
into a stream, its excessive volume
and power blast out streambanks,
damaging streamside vegeration and
wiping out aquatic habitat. These
increased storm flows carry sediment
loads from construction sites and
other denuded surfaces and eroded
streambanks. They often carry
higher water temperatures from
streets, roof tops, and parking lots,
which are harmful to the health and
reproduction of aquatic life.

30% evapotranspiration

5% deep
infiltration

75%-100% Impervious Cover

Imperrviou: cover in a warershed results in increased
warszershed can result in stream degmdation.

dland area of the same size?

The loss of infiltration from
urbanization may also cause profound
groundwater changes. Although
urbanization leads to great increases
in fooding during and immediately
after wet weather, in many instances
it results in lower stream flows
during dry weather. Many native fish
and other aquatic life cannot survive
when these conditions prevail.

mereased Pollutant Loads
Urbanization increases the variety
and amount of pollutants carried
into streams, rivers, and lakes. The
pollutants include:

» Sediment

> Oil, grease, and toxic chemicals
from motor vehicles

> Pesticides and nutrients from
lawns and gardens

o Viruses, bacteria, and nutrients
from pet waste and failing septic
systems

o Road salts

» Heavy metals from roof shingles,
motor vehicles, and other sources

s Thermal pollution from dark
impervious surfaces such as streets
and rooftops

These pollutants can harm fish and
wildlife populations, kill native
vegetation, foul drinking water
supplies, and make recreational areas
unsafe and unpleasant.



Managing Urban Runoff
What Yomeewners Can De

To decrease polluted runoff from

paved surfaces, households can develop
alternatives to areas traditionally covered
by impervious surfaces. Porous pavement
materials are available for driveways and
sidewalks, and native vegeration and mulch
can replace high maintenance grass lawns.
Homeowners can use fertilizers sparingly
and sweep driveways, sidewalks, and roads
instead of using a hose. Instead of disposing
of yard waste, they can use the materials to
start a compost pile. And homeowners can
learn to use Integrated Pest Management
(IPM) to reduce dependence on harmful
pesticides.

In addition, households can prevent
polluted runoff by picking up after pets and
using, storing, and disposing of chemicals
properly. Drivers should check their cars

for leaks and recycle their motor oil and
antifreeze when these fluids are changed.
Drivers can also avoid impacts from car
wash runoff (e.g., detergents, grime, etc.) by
using car wash facilities that do not generate
runoff. Households served by septic systems
should have them professionally inspected

and pumped every 3 to 5 years. They should
also practice water Conservation measures to
extend the life of their septic systems.

Controiling Impacts from New
Develonmant

Developers and city planners should
attempt to control the volume of runoff
from new development by using low
impact development, structural controls,
and pollution prevention strategies. Low
impact development includes measures that
conserve natural areas (particularly sensitive
hydrologic areas like riparian buffers and
infiltrable soils); reduce development
impacts; and reduce site runoff rates by
maximizing surface roughness, infiltration
opportunities, and flow paths.

Sontrolling Impacts from
Existing Develepment

Controlling runoff from existing urban
areas is often more costly than controlling
runoff from new developments. Economic
efficiencies are often realized through
approaches that target “hot spots” of
runoff pollution or have multiple benefits,
such as high-efficiency street sweeping
(which addresses aesthetics, road safety,

Related Publications

Turn Your Hlome inte a Stormwater Pollution Sclution!

www.epa.gov/nps

This web site links to an EPA homeowner’s guide to healthy
habits for clean water that provides tips for better vehicle and
garage care, lawn and garden techniques, home improvement, pet

care, and more.

National Management Vieasures ro Control Nonpoint Source

Pollution from Urban Azeas
www.epa.gov/ owow/nps/urbanmm

and warer quality). Urban planners and
ochers responsible for managing urban

and suburban areas can first identify and
implement pollution prevention strategies
and examine source control opportunities.
They should seek out priority pollutant
reduction opportunities, then protect
natural areas that help control runoff, and
finally begin ecological restoration and
retrofit activities to clean up degraded water
bodies. Local governments are encouraged
to take lead roles in public education

efforts through public signage, storm drain
marking, pollution prevention outreach
campaigns, and partncrships with citizen
groups and businesses. Citizens can help
prioritize the clean-up strategies, volunteer
to become involved in restoration efforts,
and mark storm drains with approved “don't
dump” messages.

L 7 + Tiawal + Center
ow Impact Deveiopment Lenter

www.lowimpactdevelopment.org

This center provides information on protecting the environment
and water resources through integrated site design techniques that
are intended to replicate preexisting hydrologic site conditions.

Seormwater Vianager's Resource Center { SMRC)

www.stormwatercenter.net

Created and maintained by the Center for Watershed Protection,
this resource center is designed specifically for stormwater

This technical guidance and ceference document is useful to local,
state, and tribal managers in implementing management programs
for polluted runoff. Contains information on the best available,
economically achievable means of reducing pollution of surface
waters and groundwater from urban areas.

Onsite Wastewater 1reatment System Resources
www.epa.gov/ owm/onsite

This web site contains the latest brochures and other resources
from EPA for managing onsite wastewater treatment systems
(OWTS) such as conventional septic systems and alternative
decentralized systems. These resources provide basic information
to help individual homeowners, as well as detailed, up-to-date
technical guidance of interest to local and state health
departments.

practitioners, local government officials, and others that need
technical assistance on stormwater management 1SSues.

Serategies: Community Responses 10 Runoff Pollution
www.nrdc.org/water/ pollution/ storm/stolnx.asp

The Natural Resources Defense Council developed this inter-
active web document to explore some of the most effective
strategies that communities are using around the nation to
control urban runoff pollution. The document is also available in
print form and as an interactive CD-ROM.

For More Information
U.S. Environmental Protection Agency
Nonpoint Source Control Branch (4503T)
1200 Pennsylvania Avenue, NW
Washington, DC 20460

www.epa.gov/nps

February 2003



ATTACHMENT 4D

"PROPER DISPOSAL OF HOUSEHOLD HAZARDOUS WASTE"
BROCHURE



- chenucals cleaners dnd othel

Do your part to preven't-' '
~ water pollution in our
B creeks, rivers, bays and ocean

( lean beaches and h@dltln 2
ueel\s rivers, bays :md ocean e
are important to ()mncre G ount}

However, not p yroperly chsposmur

of household hazardous waste Lzm
" lead 1o water pollutl(m Bdtteue
“electronics, paint, oil, mdemnv

ha/ald()us materials cannot be
never be pomed or thmwn mto
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cor streets. Rain or ()thu watm C()ul'

; 'wash the materials mt() the st(nm SRR

Cdrain and
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- Inaddition,
hazardous . WASTE IN THE
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“the sanitary GUTTER,

: ,  sewers (sinks STORM DRAIN
and toilets).
andone OR SEWER.

thmwn in'the trash. Thev also mL t

For more information,
please call the
Orange County Stormwater Program
at (714) 567-6363
o1 Visit
www.ocwatersheds.com

To Report Illegal Dumping of
Household Hazardous Waste
call 1-800-69-TOXIC

To report a spill,
call the
Orange County 24-Hour
Water Pollution Problem
Reporting Hotline
(714) 567-6363.

For emergencies, dial 911.
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Pollution Prevention

Leftover household products that con tain
corrosive, toxic, ignitable, or reactive
ingredients are
considered to
WHIN POSSIBLE, be “household

UIS] hazardous waste”
or “HHW.” HHW
NON-HAZARDOUS R

OR throughout your

home, including the
bathroom, kitchen,
laundry room and
garage.

LESS-HAZARDOUS
PRODUCTS.

Disposal of HHW down the drain, on the
ground, mnto storm drains, or in the trash
is illegal and unsafe.

Proper disposal of HHW is actually easy.
Simply drop them off at a Household
Hazardous Waste Collection Center
(HHWCC) for free disposal and recycling.
Many materials including anti-freeze, latex-
based paint, 1motor oil and batteries can
be recycled. Some centers have a “Stop &
Swap” program that lets you take partially
used home, garden, and automobile
products tree of charge. There are tour
HHWCCs in Orange County:

Anaheim:......ccccceenen 1071 N. Blue Gum St
Huntington Beach:........ 17121 Nichols St
IEVIIIE oo eieiierneneeinannnns 6411 Oak Canyon

San Juan Capistrano:... 39950 L.a Pata Ave

Centers are open Tuesday-Saturday, 9 a.m.-
3 p.m. Centers ave closed on rainy days and
major holidays. For more information, call
(714) 834-6752 or visit www.oclandfills.com.

Common household hazardous
wastes

Batteries

Paint and paint products

Adhesives

Drain openers

Household cleaning products

Wood and metal cleaners and polishes
Pesticides

Fungicidcs/wood prcservalives

Automotive products (antifreeze, motor
oil, tluids)

Grease and rust solvents
Fluorescent lamps

Mercury (thermormeters & thermostats)

All torms of electronic waste including
computers and microwaves

Pool & spa chemicals
Cleaners
Medications

Propane (camping & BBQ)

Mercury-containing lamps

@ lelevision & monitors (CR15,

flatscreens)

Tips for household hazardous

waste

Never dispose of HHW in the trash,

street, gutter, storm drain or sewer.

Keep these materials in closed, labeled
containers and store materials indoors
or under a cover.

When possible, use non-hazardous
products.

Reuse pro(luc[s whenever possible or
share with family and friends.

Purchase only as much of a product as
youw'll need. Empty containers may be
disposed ot in the trash.

HHW can be harmtul to humans,
pets and the environment. Report
emergencies to 911,




ATTACHMENT 4E

“KEEPING PEST CONTROL PRODUCTS OUT OF CREEKS, RIVERS,
AND THE OCEAN” BROCHURE



This brochure is being distributed in order to reduce the impacts of
pesticides on water quality. it was produced with support from the
Orange County Storm Water Program, the Coalition tor Urban/Rural
Environmental Stewardship (CURES) and & 319(h) grant from the
State Water Resources Control Board.

Orange County Storm Water Program Participants:
Anaheim Public Works/Engineering ... (714) 765-5176

Brea Engineering ... {714) 990-7666
Buena Park Public Works ... (714) 562-3655
Costa Mesa Public Services .. ... (714) 754-5248
Cypress Engineering .......... ... (714) 229-6752

Dana Point Public Works .... (949) 248-3562
Fountain Valley Public Works. [RTR (714) 593-4400 x347

Fullerton ENGINEering DEPL w.iviremmissmirssimmesiesseasee (714) 738-6853
Garden Grove Development SErvICes ... (714) 741-6554
Huntington Beach Public WOTKS vovvernecesmrnssrsresasnasisenes (714) 536-5432

JPVINE PUBHT WOTKS wouvvvvncriimmessimsmmsesssssnnssssis e ssseree (949)724-6515
La Habra PUDHGC SEIVICES wivcriiusreissismsssimsereasssemenes (562) 905-9792
La Palma Public Works ...(714) 523-1140 x102
Laguna Beach Municipal Services (949) 497-0711
Laguna Hills Engineering ... (949) 707-2600
Laguna Niguel Public Works (949) 362-4337

Lake Forest PUBHGC WOPKS .o smnssmmnissssnssesneees (949) 461-3480
Los Alamitos COMMUNIty DBV ... (562) 431-3538 x301
Mission Viejo Public Works ........ oo (949) 470-3095
Newport Beach Public WOTKS oovvereereerensenssrsaeeseisaansnssonsss {949) 644-3311

Orange Public Works ...........
Placentia Engineering ...
San Clemente Engineering
San Juan Capistrano Engineering ...
Santa Ana Public Works
Seal Beach Engineering ..
Stanton Public Works
Tustin Public Works Engineering ..
villa Park Engineering (714) 998-1500
Westminster Public Works Eng. (714) 898-3311 x215
Yorba Linda ENGINEETING w.oermvesrismminmsmressesimeen: (714) 961-7170 x174

... (714) 744-5551
(714) 993-8131
... (949) 361-6100
... (949) 493-1171
(714) 647-3380
(562) 431-2527 x318
(714) 379-9222 X204
(714) 573-3150

0.C. Storm Water Program ... (714) 567-6363
24 Hour Water Pollution Hothing .......covcenecmmrineicens (714) 567-6363 or

ashbyk@pfrd.co.orange.ca.us
Chemical and Hazardous Material Spill EMErgencies ... oM

Other Important Phone Numbers:

For Additional BroChUres ........oeieeseisasess

UC Masters & Coop Extension
ucmastergardeners@yahoo.com

0.C. Household Hazardous Waste information ........... (714) 834-6752
o www.0C.ca.gov/IVWMD

Information on agriculture chemicals, pesticides and possible
alternatives, O.C. Agriculture Commissioner .......... (714) 447-7115

e (714) B67-6363
...(714) 708-1646

Original graphics developed with support from:

Coalition For Urban/Rural Environmental Stewardship (CURES)
Western Crop Protection Association (WCPA)

L ew for a Sound Environment (RISE)
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Before Buying Pest Control Products
- {dentify the pest.
. Decide if pest control products are the best control measure or if there
are alternatives available.
. Areintegrated pest management guidelines available for this pest?
Read the product label:
{s the pest listed onthe label?
s it the best product for the pest?

Before Mixing Your Sprayer

« Read the label carefully.

+ Buy only enough pesticide totreatthearea = -
affected by the pest.

« Check the weather and don't apply if
it's windy or about torain

. Measure the area you're treating. |

. Calculate how much spray to mix. - Wt

+ Wear long sleeve shirt, long pants, shoes and any other protective
equipment listed anthe label and follow all the 1abef precautions.

. Be prepared for spills and know how to clean them up.

When You're Ready To Spray

. Mixandload spray in an areawhere any spilled pesticide will notbe
able to drain or be washed away into storm drains, ditches, streams,
ponds or other bodies of water,

. Mix sprayer ongrass, not the sidewalk or driveway.

« Mix only as much as needed.

When You're Spraying
« AVOID sprayinginor near storm drains, ditches, streams, and ponds!
. Leave an untreated strip around these areas to protect the water.

When You're done

+ Never dumpleftovers down any drain; Save for afuture application.

. Triple-rinse sprayer and apply rinsewater to treated area.

. Take any old or unwanted pesticidestoa Household Hazardous Waste
Collection Center (714) 834-6752.

lzi1n Pest Contsel Producls
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With Integrated Pest Management (iPM), homeowners use common
sense and nature to make it difficult for pests to survive. IPM techniques
include cultural practices (such as mulching to prevent weeds),
encouraging natural enemies (good bugs), and judicious use of pest
control products.

« Choose an effective option. Try various types of controls first: washing
bugs off plants, pruning diseased parts of plants. if youneed touse
pest control products, choose one that targets the problem and poses
the least hazard.

A ‘ « Finally, it's easier to prevent pests than to control them.
« First, identify your pest problem. To find the best solution, you need to

pin down the problem. Consuit gardening books, your county

cooperative extension office or your focal nursery. Think ahead

. Decide how much pest control is necessary. If you can live with some
pest damage, you can avoid intensive pest control product treatments.




ATTACHMENT 4F

“WHEN IT RAINS, IT DRAINS” BROCHURE



what is Storm Water?
Storm water is water from precipitation that flows across the
ground and pavement when it rains or when snow and ice
melt. The water seeps into the ground or drains into what we
call storm sewers. These are the drains you see at street
corners oF at low points on the sides of streets. Collectively,
the draining water is called storm water runoff.

Why is Sform Water “Good Rain Gone Wrong?”
Storm water becomes a problem when it picks up debris,
chemicals, dirt, and other pollutants as it flows or when it
causes flooding and erosion of stream banks. Storm water
travels through a system of pipes and roadside ditches that
make up storm sewer systems. it eventually flows directly to a
fake, river, stream, wetland, or coastal water. All of the
pollutants storm water carries along the way empty into our
waters, too, because storm water does not get treated!

Pet wastes left on the
ground get carried
away by starm water,
contributing harmful
bacteria, parasites and
viruses to our water.

Vehicles drip fluids (oil, grease,
gasoline, antifreeze, brake fluids,
etc.) onto paved areas where storm
water runoff carries them through
our storm drains and into our water.

beautiful lawns and gardens, if not
used properly, can run off into the
storm drains when it rains or when
we water our lawns and gardens.

system when it rains. Sail that erodes fram
construction sites causes environmental

Waste fron chemicals and materials used in ¢ )\
construction can wash into the storm sewer \\\ ¢
)
degradatian, including harming fish and (([ (r T
shellfish populatians that are important = L
for recreation and our econoniy.

Y22

Chemicals used to grow and maintain

where To Go To Confinve he Incormation tow

Your community is preventing storm water poltution through a
storm water management program.This program addresses storm
water pollution from construction, new development, illegal dumping
to the storm sewer system, and potlution prevention and good
housekeeping practices in municipal operations. It will also continue
to educate the community and get everyone involved in making sure
the only thing that storm water contributes to our water is ...
water! Contact your community’s Storm water management program
coordinator or the Pennsylvania Department of Environmental
Protection for more information about storm water management.

Pennsylvania Department of Environmental Protection
www.dep.state.pa.us
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Understanding Stovwy Water
and How i Can AtCect
Your Money, Sakety, Health,
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what Happens When If Rains? Test Your Storm Sewer Systemi Savvy! \\\* Restoring Rain’s Reputation:

What does the storm sewer system look like in y Whaf EVQYyQHQ can Do Te HQP
Rain is an important part of your community? See if you can identify which
nature’s water cycle, but there pictures are part of the storm sewer system. Rain by nature is important for replenishing drinking water
are times it can do more damage

(Answers are on the back.) supplies, recreation, and healthy wildlife habitats. it only

becomes a problem when pollutants from our activities like car
maintenance, lawn care, and dog walking are left on the ground
for rain to wash away. Here are some of the most important
ways to prevent storm water pollution:

than good. Problems related to
storm water runoff can include:

Flooding caused by too much storm
water flawing over hardened surfaces
such as roads and parking lats, A
instead of soaking into the ground. Properly dispose of hazardous substances such as used oil,
cleaning supplies and paint—never pour them down any
part of the storm sewer system and report anyone who
does.

Increases in spending on
maintaining storm drains and
the storm sewer system that
become clogged with excessive
amounts of dirt and debris.

Use pesticides, fertilizers, and herbicides properly and
efficiently to prevent excess runoff,

Look for signs of soil and other pollutants, such as debris
and chemicals, leaving construction sites in storm water
runoff or tracked into roads by construction vehicles.
Report poorly managed construction sites that could
impact storm water runoff to your community. (See the
back of this brochure for contact information.)

Decreases in sportfish
populations because storm
water carries sediment and
pollutants that degrade
important fish habitat.

instalf innovative storm water practices on residential
property, such as rain barrels or rain gardens, that capture
storm water and keep it on site instead of letting it drain
away into the storm sewer system.

More expensive treatment
technologies to remove
harmful pollutants carried
by storm water into our
inld lies. \ ‘
el watr e Report any discharges from storm water outfalls during
times of dry weather—a sign that there could be a

problem with the storm sewer system.

Closed beaches due to high
i) ba“ehm: carir('ed o ‘ ’ Pick up after pets and dispose of their waste properly. No
storm water that make

swimming unsafe. matter where pets malce a mess—in a backyard or at the
park—storm water runoft can carry pet waste from the
land to the storm sewer system to a stream.

We can help rain restore its good reputation
while protecting our health and environment
while saving maney for ourseives and our
community. Keep reading to find out how. ..

Store materials that could pollute storm water indoors
and use containers for otitdoor storage that do not rust
or leak to eliminate exposure of materials to storm water.
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Pet Care

+ When walkicg »our pet, remember 2o pick up the waste and dispose of £ aroperly.
waste :s (e best disposal meshad. L2awing per vaste o0 he ground :ncreses aublic healin qsks
o 1o wash o <he orm dean A0

by allowing Aarmiul zacteria and autnenis

g evengatly :atc lazal

watertodies.

Swimming Pool and Spa

+ Drain vour swimang poot only when  zest ‘ut does not detect chionne levels.

Whenever sossible, drau your puol af <pa :nea :he sanitary sewer ysiem.

1 zoversd a(ed o

DProperiy store pool 4nd 5pa hermcais w0 prevent teaks and zpills, preferably 0

avend SXPUMIFE S SIOETWAEET

Septic System Use and Maintenance

+ Have vour sepuic syscem inspected v a orofessional at lesst 2very 1 years. a0d Qave the sepac

cunk pumped 4y ACCEsSATY fusually every ¥ 3 veans)

sor matdanys chile an s Plang nly

m 00Ts.

che sepae system drainficid by not d

Clare Qo
aver and near the drawdield o avoid damage &

Flush cesponsitly. Flushing Lousehald zhemicals fike pact, sesucides, oil, and anufteese 7An
destroy e aroiogical wrearnient rakng slace in the svscem. Other wcens, such as diapers, zager
rowels. and =at licter. zan clog the septic systen and cotentally damage zompanents.

Storm drains connect to waterbodies!
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Make your home
The

SOLUTION
TO STORMWATER

POLLUTION!

A homeowner's guide to healthy
habits for clean water




5 stcormwater flows over drivewavs,

fawns, and stdewalks, it picks

ap Jebris, chemcals, dirr.
and other pollutants. Stormwater
zan flow into 4 storm sewer
system or directly o a lake,
seream, tiver, wetland, or coastal
water. Anything chat enters 2
storm sewer system is Jischarged
uncreated :aro the waterbodies
we use for swimmiag, fishing, and
providing drinking water. Poiluted
runctf :s che naton's greatest threat
clean warer.

By practicing healthy household habics, homeowners can keep common
pollugants like pesucides, pet waste, grass -lippings, and automotive tluids off
the ground and out of stormwater. Adopt chese healthy household habits and
help protect lakes, streams, rivers, weclands, and coastal warers. Remember
10 share the habits with your neighbors!

Healthy Household Habits for Clean Water

Vehicdle and Garage

« Use 1 commerctal zar wash or wash vour <ar cn A lawn of sther unpaved surface o minimize
the amount of dirty, soapy warer dlowing mto rhe storm drain and aventuaily nto your \ocal
waterbody.

« Check your car, toat, motarcycle, and other machunery
and cquipment Jor feaks and spills. Make repairs a5 «oon a3
possible. Clean up spilled fluids with an absorcent matertal
like kurey litter or sand, and Jon't sinse che spills into 4
nearby storm drawn. Remember w properly dispese of the
absorbenr matenal.

o Reeyele sed o and ather automenve Tuds 4t
paracipacng service stapons. Don't dump hese
cherteals dewn che stor Jran e dispose of them
voue crash.

Lawn and Garden

+ Use pesucides and ferrilizers sparingly. When use 5
necessary nse these chenucals in the recommended
amounts. Avard applicaton if the forecast calls or rain;
otherwise, chemicals will be washed into 7our focal
stream.

+ Selecr native planrs and grasses rhar are droughe- and pess-
cesistant. Nacive plants requice less water, ‘erulizer, and pesticides.

+ Sweep up vard debns, rather +han hosing down areas. Compost 2¢ recycle vard

aaste whun possiple

+ Don't averwater voue ‘awn. Water during the caol -unes of ine dav and don's et water sin otf
o the storm drain.

Cover pdes at Jire and molea being ased -n fandscapung prugects o prevent rhese pollutants
from alowing or washing off vour yard and inco ‘ocal wacerbodies. Vegetate bare >pots in yout
yard 1o grevent soil 2rosian.

Home Repair and improvement

« Peiore bemnaing an ourdcor project lgcat2 ihe nearest storm drams
wnd protect them fram Jebris and other matenais.

Sweep up nd properly Jspcse of zanstruction debris such

as congrere and morgar.

Use hazardous substances like saints. >olvents. and
eaners :n the smallest amounts possible, and
Zoilow the directions an he tabel. Clean up splls
mmediately, ind dispose of the waste safeiy. Stare
substances properly o tvoud teaks and splls.

Durchase and use aontoxdc. biodegradable, recycled.
srd recyclable oreducts vhenever possible.

Clean auny brushes i 4 sl nor geeers. Firer
and reuse punt thinnet ¥nen using sil-based smnis.
roperiy dispose of :xcess pants :hrough a housebold
hazardous waste coileczion arogram, or donarz unused
gaint 70 ‘ocal organizanons.

Reduce -he amount of paved arcd and :ncreme the amoune of
segecated aren mn your vard. Use aatve slants :n vour landscaping
o redues the teed for watering Jurtmg dey auen sider dirceomy
Jownspouts away ‘rom saved surfaces onto tawns 1nd DLDGT MEAstres o .NCrease

[-%

videracon and seducs aoiluzed auneff.
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“TIPS FOR PET CARE” BROCHURE
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ATTACHMENT 41

“HOUSEHOLD TIPS” BROCHURE
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ATTACHMENT 5

WATER QUALITY CALCULATIONS



Sunset Ridge Park
Newport Beach, CA

Water Quality Treatment Calculation

Total Area = 20.4 acres (within Limits of Work)

Impervious Areas: Entry Road, Parking Lot, Other (includes walking paths, play areas)
Aparking Lot = 0.74 acres

AgEnery Road = 1.3 acres

Aomer (approx.) = 0.90 acres

Atmpervious = 2.94 acres

Project Perviousness (%) = 85.6%

Q=CIA

where C = 0.26 (per Table A-1),1=0.2 in/hr, and A =20.4 acres

Qreat = M



Sunset Ridge Park Project

HYDROLOGY AND WATER QUALITY APPENDIX |

The Sunset Ridge Park Water Quality Management Plan identifies and establishes Best
Management Practices (BMPs) to be used on site to control runoff, and ensure the Project

meets established water quality objectives and protects existing beneficial uses of receiving
waters. These BMPs are consistent with the requirements set forth in the County of Orange
Drainage Area Management Plan, and include measures to address water quality effects of the
Project from construction as well as long-term project operation.

TABLE I-1

CONSTRUCTION SITE BMPS

Number ’ Activity

Erosion-Control BMPs

EC-1 Scheduling

EC-2 Preservation of Existing Vegetation

EC-3 Hydraulic Mulch

EC-4 Hydroseeding

EC-7 Geotextiles and Mats

EC-8 Wood Mulching

EC-9 Earth Dikes and Drainage Swales
Sediment-Control BMPs

SE-1 Silt Fence

SE-2 Sediment Basin

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm

SE-7 Street Sweeping and Vacuuming

SE-8 Sand Bag Batrrier

SE-10 Storm Drain Inlet Protection

Wind Erosion-Control BMPs

WE-1 Wind Erosion Control
Tracking-Control BMPs

TR-1 Stabilized Construction Entrance/Exit

TR-2 Stabilized Construction Roadway

Non-Storm Water Management BMPs

NS-1 Water Conservation Practices

NS-2 Dewatering Operations

NS-3 Paving and Grinding Operations

NS-5 Clear Water Diversion

NS-6 lllicit Connection/Discharge

NS-8 Vehicle and Equipment Cleaning

NS-9 Vehicle and Equipment Fueling

NS-10 Vehicle and Equipment Maintenance

NS-12 Concrete Curing

NS-13 Concrete Finishing
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Sunset Ridge Park Project

TABLE I-1 (Continued)
CONSTRUCTION SITE BMPS

Number | Activity
Waste Management and Materials Pollution Control BMPs

WM-1 Material Delivery and Storage
WM-2 Material Use

WM-3 Stockpile Management

WM-4 Spill Prevention and Control

WM-5 Solid Waste Management

WM-8 Concrete Waste Management
WM-9 Sanitary/Septic Waste Management
WM-10 Liquid Waste Management

Source: Urban Resources 2009c.
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Sunset Ridge Park Project

TABLE |-2

BEST MANAGEMENT PRACTICES AND SITE DESIGN CONCEPTS

BMP

Description

Implementation

Structural (for Post-Construction/Project Operation)

S1

Provide Storm Drain Stenciling and Signage

“No Dumping - Drains to Ocean” phrase to be stenciled on catch basins to alert the public
to the destination of pollutants discharged into storm water.

S2

Design Trash Storage Areas to Reduce Pollutant
Introduction

All trash container areas shall provide attached lids on all trash containers that exclude
rain, or roof or awning to minimize direct precipitation. Connection of trash area drains to
the municipal storm drain is not allowed. Trash container areas shall be paved with an
impervious surface.

S3

Use Efficient Irrigation Systems and Landscape Design

Fertilizer/pesticide/herbicide use, irrigation management practices, and landscape
management practices shall be maintained consistent with the County Ordinance
Amending the Zoning Code Regarding the Conservation of Water in Landscaping for
Common Areas of Multifamily and Non-Residential Development. Fertilizer and pesticide
usage shall be administered consistent with Orange County’s Management Guidelines for
the Use of Fertilizers and Pesticides (M.G.F.P.). The design and maintenance of the
irrigation system would use state-of-the-art technology that minimizes both the amount of
water applied and the amount of runoff. The system shall also be designed with the
criteria established by the County of Orange and the City of Newport Beach. The
combination of technology and design criteria leads to an efficient and ecological system
for landscape irrigation. Selections of irrigation methods shall be made based on similar
water requirements in order to reduce excess irrigation runoff and to promote surface
filtration. Irrigation design or maintenance deficiencies that cause excessive irrigation
water runoff would be immediately corrected.

S4

Protect Slopes and Channels

Non-Structural (for Post-Project Construction)

N1

Education for Property Owners and Tenants of the
Commercial Site (to be provided at the City’s discretion)
- The City of Newport Beach shall periodically provide
environmental awareness education materials to its
tenants/park users.

N2

Activity Restrictions — Rules or guidelines for Sunset
Ridge Park shall be established within appropriate
documents, if applicable, which prohibit activities that
can result in discharges of pollutants. Activity restrictions
are the responsibility of the City of Newport Beach.

R:\Projects\Newport\J016\Technical Reports\Hydrology\Hydro Appendix |-102109.doc
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Sunset Ridge Park Project

TABLE I-2 (Continued)
BEST MANAGEMENT PRACTICES AND SITE DESIGN CONCEPTS

BMP Description Implementation
N3 Landscape Management for the Site — City-approved Minimize irrigation runoff by using controllers to provide several short cycles instead
Landscape Construction Plans shall be prepared. All of one long cycle for each area.
landscape maintenance activities shall conform to the Immediately correct any irrigation design or maintenance deficiencies that cause
Orange County Management Guidelines for the Use of excessive runoff of irrigation water.
Fertilizers and Pesticides (M.G.F.P.). The key applicable Have application, storage, handling, and transportation of fertilizer follow the
landscape BMPs are to: recommendations of the Orange County M.G.F.P. (specifically, §§2.0.4 and 2.0.5).
Prohibit application of chemicals less than three days prior to predicted chance of
rain.
Follow all fertilizer application with light irrigation to permit the fertilizer to soak into the
landscape area.
Conduct annual testing of turf soil until results stabilize and an accurate determination
can be made of fertilization needs in addition to a corresponding reduction in the
application of unnecessary fertilizers. Soil testing and pursuant recommendations for
fertilizer use shall be conducted by a qualified fertilizer specialist as recommended in
the Orange County M.G.F.P. (§2.3.1).
Limit weed control to either mechanical methods or USEPA-labeled herbicides.
Use pesticides only after recommendation from a State-licensed pest control advisor
per the Orange County M.G.F.P. (§3.3.1).
Ensure pesticides are only applied by, or under the direct supervision of, a State-
licensed or certified pesticide applicator or by workers with equivalent training per the
Orange County M.G.F.P. (§83.4.1).
The storage, handling, and transportation of pesticides shall follow the
recommendations of the Orange County M.G.F.P. (83.0).
N4 BMP Maintenance — The City of Newport Beach shall be
responsible for implementing each of the non-structural
BMPs. The contact person for the City of Newport
Beach is Mr. Michael Sinacori, Assistant City Engineer,
at (949) 644-3342.
N6 Local Water Quality Permit Compliance — The Water
Quality Management Plan shall comply with the City of
Newport Beach Council Policies No. L-18 and No. L-22.
N11 Common Area Litter Control — The City of Newport

Beach shall implement trash management and litter
control procedures on the site that are aimed at
reducing pollution of drainage water. The City may
contract with its landscape maintenance firms to provide
this service during regularly scheduled maintenance. It
would consist of litter patrol and emptying trash
receptacles.
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Sunset Ridge Park Project

TABLE I-2 (Continued)
BEST MANAGEMENT PRACTICES AND SITE DESIGN CONCEPTS

BMP Description Implementation
N12 Employee Training — Employee training shall be
provided to Park maintenance personnel, and is the
responsibility of the City of Newport Beach.
N14 Private Catch Basin Inspection — The City of Newport ¢ Removal of pollutant loads from storm drain system
Beach shall inspect and, if necessary, clean private *  Reduction of high pollutant concentration during the “first flush” event,
catch basins within the Project site prior to the storm e Prevention of clogging of the downstream storm water conveyance system.
season and no later than October 1 of each year.
Effective post-construction maintenance of storm
collection and conveyance facilities would ensure not
only their intended use, but would also prevent
excessive pollutants from entering the drainage system.
Occasionally, catch basins and other drainage facilities
become clogged by sediment and debris accumulation.
In addition, it is not uncommon for illicit dumping of
waste material—particularly used motor oil—to occur at
catch basins and drainage facilities. Periodic cleaning of
catch basins and storm drains would provide the
following benefits:
N15 Street Sweeping of Private Streets and Parking Lots The City of Newport Beach shall require that the streets and parking areas within the site
be swept prior to the storm season, no later than October 1 of each year.
Site Design — Concept 1

SD-1.1 Minimize impervious footprint The impervious footprint shall be kept at a minimum, where possible. Ramps and walks
will be designed to provide a route compliant with Americans with Disabilities Act (ADA)
accessibility requirements with consideration for minimizing the impervious footprint and
maximizing pervious landscape areas.

SD-1.2 Conserve natural areas A natural habitat area located between the park and the entry road shall be preserved.

SD-1.3 Use of permeable paving or other surfaces Permeable pavers or other permeable material may be used for the park parking lot.

SD-1.4 Design to minimum widths necessary The walkways and parking lot aisles shall be designed to the minimum widths necessary.

SD-1.5 Maximize canopy interception and water conservation Canopy interception and water conservation shall be addressed by preserving existing
trees and shrubs deemed necessary by the City of Newport Beach.

SD-1.6 Minimize impervious surfaces in landscaping The landscape design shall minimize the use of impervious surfaces. Pervious materials
(such as pervious pavers, turf, permeable concrete, etc.) should be considered in the
design, if applicable and feasible.

SD-1.7 Use natural drainage systems Natural drainage systems such as vegetated swales and vegetated dry creeks shall be

incorporated into the design.
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Sunset Ridge Park Project

TABLE I-2 (Continued)

BEST MANAGEMENT PRACTICES AND SITE DESIGN CONCEPTS

BMP

Description

Implementation

Site Design — Concept 2

SD-2.1

Adjacent Landscaping

All walkways shall drain into adjacent landscaping. The parking lot shall drain into the
vegetated dry creek for cleansing.

SD-2.2

Vegetated Drainage Swales

Vegetated drainage swales shall be considered a treatment-control BMP, for the Project.

SD-2.3

Site Drainage System

Direct runoff from park walkways and landscaping shall be directed to a vegetated swale
or the proposed area drain system. All runoff shall be directed or routed via drainlines to
the appropriate treatment-control system prior to entering the existing Reinforced
Concrete Box storm drain system in West Coast Highway. The entry road flows shall drain
into an adjacent vegetated swale for cleansing. Entry road peak flows shall be collected by
a catch basin. Parking lot flows would travel through a proposed vegetated dry creek for
cleansing and would be picked up by an area drain system.

SD-2.4

Driveway Design

The entry road shall be designed to route “first flush” flows into a vegetated swale for
cleansing.

SD-2.5

Parking Area Design

The proposed park parking lot may use permeable pavers. Drainage design for the
parking lot would drain flows into the vegetated dry creek for cleansing.

Treatment-Control

Option1 |e A vegetated swale shall be used to treat the soccer fields, the baseball field, memorial garden, and adjacent proposed landscaping.
o A vegetated swale/detention basin shall be used to treat runoff from the entry road and from adjacent proposed landscaping.
e A vegetated dry creek shall be used to treat parking lot runoff.
e A storm filter vault shall be used to treat the remaining required “first flush” flows not treated by other systems. The vault shall be used to treat
the “equivalent” required “first flush” from Superior Avenue and development north of the Project site.
Option2 | e A vegetated swale/detention basin shall be used to treat the entry road and adjacent runoff from proposed landscaping.
e A vegetated dry creek shall be used to treat the parking lot.
e A storm filter vault shall be used to treat the remaining required “first flush” flows not treated by other systems. The vault shall be used to treat
the “equivalent” required “first flush” from development north of the Project site.
Other Rain Gardens
Available Cisterns
Measures Pervious Pavers

Infiltration Systems
Vegetated Grass Strips
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Sunset Ridge Park Project

Inspection/Maintenance Responsibilities for BMPs

Inspection and maintenance of BMPs shall be implemented by the City of Newport Beach prior
to completion of the Project. These responsibilities are presented in Table 4.10-7 for structural
and non-structural BMPs. Upon final design of treatment-control BMPs, a similar matrix shall be
developed that specifies maintenance responsibilities for treatment-control measures.

The City of Newport Beach shall retain all maintenance records for a period of at least five years
from the date generated. Those records shall be available for review by government agencies.
The methods used for inspection and maintenance shall conform to the guidelines outlined in

the Orange County Drainage Area Management Plan.

TABLE I-3
BMP INSPECTION AND MAINTENANCE RESPONSIBILITY MATRIX
BMP
Reference

No. BMP Responsibility Frequency

S1 Provide Storm Drain Implemented and maintained by | Initially done by contractor
System Stenciling and | the City of Newport Beach. during construction of the catch
Signage basins and then repainted every

5 years. Inspect annually and
repaint as necessary.

S3 Use Efficient Irrigation | Implemented and maintained by | Monitor landscape irrigation
Systems and the City of Newport Beach. areas weekly in conjunction with
Landscape Design maintenance activities.

S4 Protect Slopes and Implemented and maintained by | Monitor and/or clean once a
Channels the City of Newport Beach. week, in conjunction with

maintenance activities.
N1, N2 Education and Activity | The City of Newport Beach will Continuous.
Restrictions provide educational materials for
park users regarding
downstream water quality, as
required.

N3 Landscape Implemented by the City of Monthly review of landscape
Management of Newport Beach, which will maintenance and irrigation
Common Areas provide ongoing maintenance of | procedures to ensure

common areas consistent with effectiveness.
County-approved water quality
guidelines.

N11 Common Area Litter Implemented and maintained by | Weekly sweeping and trash

Control the City of Newport Beach. pickup within landscape areas
and outside walkways. Daily
inspection of trash receptacles
to ensure that lids are closed
and any excess trash on the
ground is picked up.

N14 Catch Basin Implemented and maintained by | Yearly to clean debris and silt in
Inspection the City of Newport Beach. bottom of catch basins.

Intensified around October 1 of
each year prior to “first flush”
storm.

N15 Street Sweeping Implemented and maintained by | Weekly vacuum sweeping.

the City of Newport Beach. Intensified around October 1% of
each year prior to “first flush”
storm.
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Sunset Ridge Park Project

TABLE I-3 (Continued)
BMP INSPECTION AND MAINTENANCE RESPONSIBILITY MATRIX

BMP
Reference
No. BMP Responsibility Frequency
TC-Opt 1/2 | Proprietary Control Implemented and maintained by | Minimum 2 scheduled visits per
Measure(s) the City of Newport Beach year, scheduled seasonally in
and/or Manufacturer. the spring and fall.
TC-Opt 1/2 | Vegetated and Implemented and maintained by | Monitor and/or clean once a
Riparian Bioswale; the City of Newport Beach. week, in conjunction  with
Bioretention Dry maintenance activities, as
Creek required.
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